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PROBLEM TO BE SOLVED: To provide a functional 
nanostructure which can show the optical characteristic 
of photoelectric conversion- with high density, and to 
provide an optical element 

SOLUTION: The functional nanosructure has a supporting 
body 1 having a plurality of independent pores, where 
the diameters of opening parts are 50 to 600 nm and 
depths are not less than 100 nm and semiconductor fine 
grains 3 included in the pores. 

COPYRIGHT: (C)2003,JPO 




-1- 



(19>H#HH«W (jp) (12) ^ H ^ 1^ ^ ^ (A) (IDftffmH&HS^ 

#1^2002-353432 
(P2002 -353432A) 
(43)£tW B ¥^14^12^ 6 B (2002. 12. 6) 



(51)IntCL 7 

H0 1L 27/146 
31/04 
31/10 
Ul/OO 

HO 1M 14/00 



F I 

H 0 1 M 14/00 
C2 5D 11/04 
HO'lL 27/14 
31/10 
31/04 



P 4 M 1 \ 8 
E 5F04 9 
5 F 0 S t 
5H0 3 2 



^SEgWc »^JSc^cl4 OL C£ ?0 M) S&Kfci^< 



(21)fflM#^ 


*8S2001 - 155565C P2001 - 155565) 


(71)ffl®A 


0O0OOJ2O1 










(22)tMSSH 


¥j£13*P 5 £240 (2001. b. 24) 










(72)fB9Nf 


ism. tt 








#^;n*mM«iTt^^2io#ffli iir±^E 














(74)-ftaA 


110000109 
















*) 











(54) K!^©^} «tBfe^y«jg^fe<t(y:ein*ffi^fafe^ 

(57) imm <«qew) 

1 O 0 n mJ2LtC&42^fcSfcfc Lfc*»tf>*l?L 



O CD . 




!(2) 002-3 53 432 (P2002-353432A) 



[if*JS i ] mnucon&tf 5 0— 6 0. 0 n mtio 

UZtf 1 0 0 n mJiLhT'&SSlHcSki LJtffiStO,m 

sit ^w^t^-sit^a 1 iciee<o«tffitt'*-y»3t 

^£^LTv*4*m& t **fMWTa& £ t 
t -tzmmi 1 * fc« 2 izim<vmi&&i-sffi%ifo. 

t t1takt-*3r^ l~3 wv^r*i^t=SB«^)«flfitt 

c t i mm. t -r £ tf*« 1 ~ 4 *>v ^3&»t=istt<o«jig 
<r t ^ttttia^i 1 ~ 5<o^-rtiMz^m<?>mm 

b i> 1 «c7)fe»fc J; OfefgHSSftTOS £ t 

[ if *Ji8 } mmm<7)ffl?ic7>o < 1 2 o<o 

TV^Sdt *1*a t -T Slfl*JS6 ifcli 7 (zgBttoDSflg 
[ft*J!9 ] MfB^ttS&fiff t *J«Sr < t Mfcf&W 

tifrizimomm&i-sffimfc. 
1 msm 1 0 } mmn,£im*mti;m8&b t 
mmmi®t)m&2tiT^&z.bzmmb-tz,m$: 

[ff*ja 1 1 ] ff*ii 1 - 1 o<^>v>-rn*HciBie^ 

mxm 1 2 1 if*Ji 1 ~ 1 0 v vfftjwcfem^ffc 

gmmTtwift^is? hu-7xm=?x'h&zb£%i 
mt-tbmsm 1 1 izsmnxm^. 
1 m^m 1 3 ] mmmzmmtiK a * >mm&w% 

[ if*ii 1 4 ] if im l-iow vma»cffi«tf)« 



[000 1] 

texxtztizm^tiftm^cotm-ftmizmL. xvmm 

TtmQZitz z b iz± ^xffif&ztihmm&'hsffimte 

mzmt&heyxh*). mim* h^-t-yomttimm 
izz&nm\\Lxmfczti&ft^7Yn-7*.m=i-b 
zcwmxmtzmtz. 

[0002] 

% lt x&n^miz x h v y y < - zmm LtzE.<x 
Ttmmmjitmiz^iz. htixmmizm& lxzk. 

5tSS»t'l>S¥#ftDRAM (Dy nam i c Ra 
ndom Access Memory) COffllfflisaJL 

mitzmmtt:. l^l. mtiMmztiVh 
mm><7Mwm%- (»ioonm) zom 
wzMz-tzvj xcmmzm^vsttmftx'te&mt 
^&msmmm:b-<mffii(m%im&b%hfm% 
b\ *h%&mmmk*WM£&m^<^izwm-*tt 
m\,zi&miwm<mm&mfrx?z%^z\b&wmx*> 
h. man^^tmmmmttimm^-f-ysmizmm 

mLkxmmzmigt r ^ 7 r^yj <^»o*«at 
iB^^s^^-ysia^mtat Lx3\£&~tBmiz&^x 

Steffi tjii6-5»^*^tl>. ;«J:3mct(: 
J: 0 , +y S^F^^S^t M^Lo £-*M Xcrm^E 

mzmfeitLxm^hzbi?*smb%:2>. 

[0003] t i^T\ ^c7>ll 
«g$r-^y^ — h/l/CO-^-fXOfi-? (tnm~50nm) 
tfflt2^>S#Kt LT. A.T. Wolde ^,Nano 

technology, STT Netherlands Study Centre for Techn 
ology Trends, pp146-214, 1998 T. 0. Kim^>, Aerosol 

Sci. Techn., 29, pp111-125 (1998)^rt*tCtem$ilT 

frKm^teftmm* b'X'im? zmmn hixx \ > 

h*(om&*3\z\^zbimmxhh« 
[ooo4] ^mwcr>mmk=f-\t. s i . g e ^rt-^m 

mmmmit j $>mmm&zi>^£XMmtf\b lxjl* 



!(3) 002-353432 (P2002-353432A) 



kifiX'%%. m*.\S^ Nat u r e, 3 5 3, 7 3 
7 (19 9 1) ti JtVlflBRffi 4 9 2 7 7 2 1 ^-Bjjjffl 

k vxmi&m Ltzm. mi&tmizji ^xm.TZfm 
Lxziim<?>i-sm.?mmtL. zcomsizzmz® 
mm$Ltemmzytm38mmmzm^x^&. ztit, 
a. &mrn®*mft<mmzm t , -e*i£«gttm:jEffl 
Lfcwuu »bb»=sl ^mmmtkmmmcom^tm 
mm®, mmntam.. 2001^ tct'izmmztix 

JBJBttS. 64. 695(1995) £^S3£#S«S: 
fc^WMSHSK-r o-^-y i^Xy-Mz J: 

&tc. E.^TmizmMLXfK^i-.z^^o^mm.mn 
-o<rmmtmtLxnt>ti&. -t**>*>* m^wmx- 

iwjs -e ztmumix'* x v*srv*. 

[00 05] 

<<><»D«*B<»DflBg* ana fc -r * «» o . - rmwizm 
^xmmztiz>*mmm?cQftm^m®B^<X7ttn 
mt LxAftttm%msmi-yffimi& xx/ztizm 

itwmm<?>mm*:im®mzmmm%mg&-* 
¥mfo*mm&mzm^2> ztx-ccu izit^mmm 

[0006 J 

( 1 ) BHP»0>Pg# 5 0 ~ 6 0 0 n mX'&-r>m% ifi 
10 0 nmJ2UiT'$>^5lHc3!fciL7t^c7)m^^-r 

( 2 ) lyfBa^^^Mieia^c^i^^p^'-^Tc 
wfcaiwfc* 1> ~>xmm%titz&ii'&<r>mtt-th z. t 
zmmt-tz ( i ) izimcom.m&i~;mmfo. 



( 3 ) H«f5«ifc<7);ffi?l<7>P@a* 100— 500nmT 

£>&.rfc zmit'th ( i ) ifcia ( 2 ) tiEmoagg 

( 4 ) IHE«aR<0iW?LO«$ # 2 0 0 n mBLhTft * 

i t Sr^st-r^ ( i ) ~ ( 3 ) <^v^-m*»fc:iea<o« 

( 5 ) . msmWLCOmilcm^ifiA 0 0 n m£Lt-C** 

ifc Sr^mi:^ ( 1 ) - ( 3 ) co^-ftifrizimnm 

( i ) ~ ( 5 ) w^tiMzimnmmti'smmte* 

[0007] (7) BylB^^^MIBmp^^^ 

< t i>-M£ffi&. lx ^zttmifi&gmmix'hhz. t 

ZtiWLk-fb ( 1 ) - ( 6 ) <3V v«ia»iciE«<aHf&te 

(8) WlBa^^jK-5J*T*$*'C&&<ri:£» 

^fc-rs ( i ) ~ ( 7 ) ^>^-m^^E«^ffie^-y 

( 9 ) isfffi4MWwaa^3& t *«B«iaij'e* a i 1 1 »■ 
^t-r-s ( i ) ~ ( s ) ov^*^ieteo«iii4^y 

(10) mo¥WMSft?*>iMi:*? ^> Btffcffiisfc 
z t zmmk-th ( i ) - ( 8 ) ^-itiMzwrnm 

(11) Mte^^^^-ftifeSr-^i^vvft^j 
^^T'^>&c: t Zftrnt-fZ, ( 1 ) ~ (8)Wftl 

(12) l9fgB^NWW»fi^ . ^ H 5 •> A . D «7 

tftis i mm&xmtttsfc&wmtex-h&z. t * 
mmt-tz ( i ) — ( 8 ) wrtLtrtzis&vmmi' 

[ooo8> (i3) msmtom&Hfi . s 

i . #Mb b hS i teXVT^^TXS i Sr^-^S 

(i4) m^^mww&i-^fmm^ixx^zk 
ztrnt-tz ( i ) - < 1 3 ) w-rtdMz*me>wffi 

e«T*&c:i:*^afc-r& d4) izsm<vmim.i- 

(16) B<ff m$H?>mil<r> o <ki>2 mm o 

(mvs&> imwzm*&&miz£<o-&!MmmztLX 
^zztztrnk-tz (i4) 4-t« (is) (;ie®o 



!(4) 002-353432 (P2002-353432A) 



(17) mssa^mufi. mom 
-r& ( 1 4 ) ~ ( i 6 ) <7)^-mMciea&ots«gtt-?-y 

(18) WR&fflW. T^^Sr W-T i> £ i: 

fc-f-s ( i ) - ( 1 7 ) w^-m*HciBKo^tt^y 

[0009] (19) «E***i» : S E -k^ar< 1 i> 

(is) «ov^-m*»fc:3Eao«fi8tt^y«Bi*. 

(20) frie^f*^ #«tt<5o«®a^co«®ji<7) 

-»*»jaUT^4ii:*«ai:'t* ( 1 ) ~ ( 1 9) 

(21) mmm.ffMii^ ^z^mwm&T 1 1 t> izm 

(20) <3ov ^mMzimomim-r s mm. 

(22) ftcmtttm*. arokl^t** 
mmt-th (2D fcietto»tgtt^yM3ft(*c. 

(23) Ti*fE?*mi4*m#. £ k 

mtti (22) (=iattw«iEtt^y«3i*. 

(24) «neK«tm* t ^-#>"^>'f-A-^c*& 

ZtZSmt^fZ (2 3) *=IEtt^)«flgtt^y«JgWt. 

[ooio] (25) mi^mmm^mmmtm 
^mfomm^imsmiztm ztix^&ffiMZ'j>-%< t 

i>%&mtzistsz t zmkb-Th ( l ) ~ ( 2 4 ) <t>^ 

TtitiHzMfficvmim&i-sffimtii. 

(26) ( i > ~ ( 2 5 ) izMSMcommm-ymm^ 

(27) (1)^(25) fcie»^iB*t^-y»jfi* 

(28) ( 1 ) - ( 2 5 ) JcgBttOlMltt'fVflIja* 

zmmmmm t m& lxhhsl £ fci4 

3£xi/?hox?xi?H% 

(29) HiffBfl?^tW*M ^t>fE#tt«j»»*»ic»^ 
^.itSr^gt-rS (28) (cfBtt*»fc*£g»*7-*fc 
I4ftxi^bux?xfjt^. 

(30) mis * yim&wmm\ mmmxh h -r 

(29) fcfetfcoft^St^;**:^ 
xw hu--7xm=?-. 

(31) ( 1 ) ~ ( 2 5 ) KfE*^«fig«:^y«§iitt 
£-#76561:7* W t LTm&&A,tiTl"( -fe 

[00 11] 

5 0—600 n mTR-omZ ^lOOn mJaJbf<5*S . 



mmzm^htih^mmi. &mRtmF&*tiS£F 

i^owL^n. *fcaa* Lmmmzmm lxm-s 
lxx-% fe^yflutfls-r* o s Mmmzizmk^s 

%t:^-rn.x'i>£<. &mzmtxmM3m-t&z\t& 
■cs*. HRWtcti. vm&xvgffittff&im (# 
fc. * t**. BifiewL(4. -eoa? 

mcth (mwiwmmxummimitz-sts) hv>x 

mm.ifi^nmx\ ma^M^nmxhhmi^kim 

[0013] m«OP@i: (4, ifflfL<0l?8DgB?>x y 

^SrSl*-r £ . BUte«B?L<^P@{4 5 0-6 00nrat 
^ & . P@# 5 0 n m ]^TT'?> £ h . SfflfL^O^f*: 
tKB^ptfDffAt^H^iMlfc:**. £?z. Pf2^'6 0 0 

t^tJ^T. P@J41 0 0—5 0 Onmt^WiL 
W *Jt. H?liB,mc7)a?${4. 1 0 0nma±t$)S. 

=?<?mimv>x'j?%< %&fzMz^ ^wncn&mi'hh 

$EEB(4«Lrt^^$-^i»^«c^?i^^fflBWtc4 
oTJ**&j6*. j!^(4. 2O0-200OnmA>'ML 
<. 4 0 0~2 00 0nm*UO*f* 
[0014] BUteSfflTLOPS ( R ) ZttthUZ ( L) 

<7)jt (l/r) ^r^^hibi:S«-rsi:. Btrism 

^LVW<? hJtt42~2 00X'$>*). 4 0*?* 
LU7X^? hJtJ42— SOtfcl.. ft. &&?&io 

iz. mKWz-<mmzmmtx'jmLtim. mmn 

Lv^§t>4WBuie»* l^tx^ hitommx&h 
[ooi5] ms^fttf#-?zim<owiite. m^z 

JASiLTV^. MD*>. 2feLhOSB7Lt3lt^3i^lS^W 



!(5> 002-353432 (P2002-353432A) 



<mn<ma&tf* -vstrnzmmz t>->xmizti 

[0016} BylS^7LttO®^t>(tS . WLPoggngB 

a L^mamz s o %a±.xh o . iWL<60% 

[0017] BuiB^tt^Mfcfcltsm^ffi^g 

(jfiftsm^^iwusj) i4. 4x1 os-s 

xlOUffl/cmZT'&O. iff*L<(i2xl 0 9 ~1 0 

V^t-y^il 00~800nmtfel i U>t° 
7fli3 0-l 0 &nmt$,|>„ 

[0018) *fttylz&^X . MB^tt^w-r&iH 
o— it i o o-*v whm X(7mh<owpu3.. mm 

y/?7< -zffiizx -?xi* i#>xm»tmztijmb% 

%>tf. L#»U mm<7>tzMz, fel^MmizfrtiiXffiil 

£~>xi>watct>&. z\<7>£o%m?i<?)mm\i. 

EJtmimmzfflffl-?& z t x-vm? & z t rfx-z & . 
ssMmtiz x -yxmrnm^iMmn^nm-f-ym 

i&faZWmt&Jj&tLX. H. Masuda^ Sc 
ience, 2 6 8, 1 4 6 6 ( 1 9 9 5 ) fcl?8^$ix 

5l B ^tifS L<®fflT'^S. ifc. H. Mas u da 
f>. Advanced Materials, 12,4 

4 4 (2000) izimztL&yjT^yb&iLmi-s 

[0019] {^{f. #^F6 - 3267 5-5§-<£$gfc:gfl 



^^^•fLtt^y^iifrt. *milz&^x3&ifct LX 
m\>^ZttfX'Z&. $^IC. H1T6-200378 

^mzm^ztizm^umizx ^x^^n^m^t' 

(T&W\mm.fo. #H¥8- 18 6 2 4 5^mz^ 

mmwh*m&>3&itiib Lxm^hzbifx-^h. 

[0020] Jkftfocoimmt L X T)V S ^U^H® 
mi*Z3mi*kLxm^&c\ki>X'%2>L. TfrSi-*? 

h ttizx^x mmmcmmtmssnz t igoge 

[0021 ] *f6BHx'fflc^SiijeWLiE5'J^^o^ 

«S»tt<^lt«tmi: LXTtU$.~>- (WtcBSBHtr/PS 
■#•) . SHfci-'^-^A. SiC. x 

*^-^*k^iNltf^5**tf&f^lWl;*l5f»^:b■c. t 

i0 2 . SrTi0 3> ZnO N Sn0 2l InSnO,, 
Nb 2 0 3s W0 3 , CuO, Co0 2 . Mn0 2 , V 2 O s 

jcmmSfc-Smt LX. CdS. CdS, ZnS, Ga 
P. GaAs, InP s FeS 2v PbS, Culn 
S 2 . Cu I nSe 2 %blZftmZtl&^h«P&lt-&®fr 

mft. my a* 4 bffimz^hitim^m^tsm 

[0022] ^mzm^tih m&mmi. m-^ 
ttmfrbmigLztix^xMK. mtom®frhm&2 

amjftvmttbim. &tz\mti<r>±&bT 

Kb^oXolz. Wmft<7>&mz£-?Xtf®Z3£z.fzffi 



:(6) 002-353432 ( P 2 0 0 2 - 3 5 3 4 3 2 A ) 



nmzim&cvm®mi¥-iX'h&<7>t>w£L\\ *x- 

w ft&iutmvmmb una, ^ttWft##£L 
[0023J t»iB*Krt«i. ^fcvtcmmG ix u& 

L<iil 00nm~2mmt'fc'>. J: L<f25 0 

Onm-lmmt* 1 ). $ t»* L< It 1 — 5 0 0 u 
mX'h t ). mi>ft£L<tel 0~1 OO^rat'W. ff 

l rtSMCHLT* o T fc J: v * . mi f am^KKFL 
-1 OOcm2T'S>0, ±^L<!ilmm!~10c 

[ o o 2 4 ] arc . ^fHBtcfflv^ns^fwwa^fc 
it. Gm^ftT'i>£^LmmmftTi>£\,\ &tz. 
mmmz&^xit. ^fgittJioiwtin 

LXit. ft^&^tt (fg 

(SS8tt, m^S^tt. jEJLfis»tt* jfifi»tt=Sr4f ) . 
3fc«W^#14 (ftfs^tt, 36«fif#«* ft 
IETI^Sk Photovoltaic ^tt^ri: ) , « 

[0025} ^m^mfot txit. mtit\ nsmm®. 

z^-tmAtLx. TCNQ {"rYvisTJ*;*/*? 
V) . TTF (f-h7f-T7^\V>-) s TTN (fh 

m. iwnMyy. &m#ju7*»>m. Rum**? 



if*. #P#^, -ffrmtfc, No35. PP95-103 

(1998) k*<n^XMiZ3dMZti&it&to%b'tf 
[0 0 26}ss«iN»*kUTa. ^'jay. y;uv^ 

^Ac^J; ? &#£M£®#: ; I I I -V^-fb^^Wc ; 
-ft*!*?) ; ^^IKa^x*^ hfltit^^r-r^-fb-^l 
A, f^ylth'J^A, -^Vg^'U^A, -^"71 

lifyfjuemwmtfftjtL^. ztit?cr)tpX'i>, &m 
[0027] &mmimw\-izft& n^^mftt lx. 

coeSE-fLfe ; ^ K 5 * A i ^rtifti^H: ^ Vtt ; X? H $ 9 

j^eyr-Mwm ; mwmrt>tih . sr D \ ^'y> 
a, -fyy^ x?H5^A^ywb%; 

>-A^iia§ 1 muLtcoTm^ts-it-^m^m^ 

T, CdS. InP, CdSe, CuInS,, Cul 

B B B s i , 7Wr^S i ^k'^iix-g.. 
[0028] BulS^^li^^MSi: LTfi, ME 

m*<7> rytu-y/vmem^i 7r*ma& ( 1 9 9 8 

>y$m> (1 9 9 5^) ^IB^OV^-y;^, 

^k-^-f^KBaMlj , &X*)$>, f3 5t. ^9 

1012-10181(1996*) IZimO-yjU 
-VA^feWffa tV^. D e g u s s att*?|g^L 

[0029] ISffi^fWSIltiWBMkf-^ ^<0*8^. 19 

co va&tmm&m j sfg^iuiis (199 

7*) tcfBSloKKffitJ il^iafgft^fflv^ z t i>T'Z 



!(7> 002-353432 (P2002-353432A) 



0t, B12^, 3157-31711(1997^) 

•7f'Jr*X, ^10f, 8S9-5§-, 24 19—24 2 
5Hfcfe^^^t>»*LV^ A. T. Wo 1 

de I, Nanotechnology, STT 
Netherlands Study Centre 
f orTechno 1 ogy Trends, ppl 
46-214, 1998, T. O. Kim£, 
Aerosol Sci. Techn. , 29, p 

piii-125 (1998) K3*mmm#&'k 

[0030) *mttm^&^mm?ii&m~cmm 

mtmmmizmtxte. mm. wmn=ss». r -fe 
mmmstmnmcomitfemi &vmwftffi. (200 
150 tzmmztix^x. *muzt,mmx'%&. *?& 

-;k*?y3SfefR ; yfm/T-yjoZV&myfais 
&ts&m#Jl'7> 4 Vyfflm ; =3rif*«j6tf ^>ns. 

y&mn. mm mm? 1 1 - 3 5 a 3 6?, 1 

1-1 58395?, i^m 2 ! 1-16 3 37 8?, ft 
m^l 1-214730-f, #Pifl 1-214731 
?0&&$B, fcJ:l/EC'WWfiF8 924 1 1?, |p|9 1 1 

8 4 1 ^(v&tyMmizimcn&mrfmf e>nz>. z.tit> 

^feSO-^J&iSfCO^TU:, X7 • XA • ^— V— (F. 
M.Hamer) # Kfnt'f ?!>y? • ^^^VX-y 

(Heterocyclic Compounds-Cyani ne Dyes and Related 
Compounds) j , ¥3 y • *7 4 l>— • T^F ■ "trXX (J 
ohn Wiley & Sons) #~— jl— 3— o>"K>\ 19 
6 4^ ; t— • XA • X^— V— (D.M.Stumier) ^ 

bt^X Ay • • ^S^h'J- 

( Heterocyclic Compounds-Special topics in heteroc 
yclic chemistry) j „ ^1 8*. I&14S5, |g4 82 
— 5 1 51, ¥3 y ■ t?4 'J— • TyY • y-yX (John 

Wiley & Sons) &--JL— 3-?, ovh'y, 197 
7^J; r a ,;,X- y$Xr-'J-- ^J-? - 3 
y^yX (Rodd's Chemistry of Carbon Compound 
s)j2nd. Ed. vol. IV, part B, 1 
9 7 7W, mi 5*. SS3 6 9- 4 2 2J:, x;ktet'T 

• iM xy* • y 7 • #>v-?x- - -f (Else 

vier Science Publishing Company Inc.) itfj, — j. 
-3-^;3aEH*mi5l. 0 7 7, 6 1 l?BJjai«;Uk 
rainskii Khimicheskii Zhurnal, ^4 0i§, ^3?, 



253-2581; Dyes andPigments, S2 1t, 2 2 
7-2341; #J:tf£;ft4»<3:fciRfcgiffi3ftrt^K: 

[0031] mimm&m<?>#x'i>. mzmmzmtz 

»8ft4 9 2772 1?, PI4684537^ p|5 
084365?, |3]5 3 5 064 4?, PI54 630 5 
7?, P]5 5 2 54 4 0?<7>#Bj§iii*, ft|PPr7-24 
9790?, #IT1 0-504 5 1 2?, itt?Wtfr9 
8/5 0 3 9 3-^|tf5«^«tlB»SitSfi«cfe3R*«P 

(oo32) mm&m, amm&) i?^izm%h 

£iffc&m%mmz*tL?n&mmmKK%mtm%L 

&mzmm wens-*- & - t c i o , 3 m&<?m* * y 
-y 4 frf-zmtztzK , s^s^^lt, 3em 

[oo33i #§$Bj§-cii, iiigfe^t t htz. mm<m 

ztit>(Dit&mbLxit. mus. m 
y^i^#:. t7h^f/yii*, vjtvyymmw. 

f*:, TCNE, TCNQ, 7)Vi/T y?)V— ^rt'COvT 
y#ttt, ^-^-^^ri:' ; U tt-t$£Xf#V V 

— k LT, ^U-fSK, ^Ufo-;P, (x^-lxy 

>) , xvr-vy. --KUT-fe^-uv, #';f^7iy 

1^0:, 7/PW>^7y, ^'J (p-7i-1/» 

i^^, ( p-7^xii/>b'^i/>) mmft. 
mm. tm. dna, rna, mm. &mm. mm&nt 

^y. *hyy. t'sH-y, rt'y'y. W^ffflBS 

[0034J *mic?>®ffi.&i-smiikmz£>^x . mi 

=?■) itmmfii.zft&zixtzimx-^ixh . ^mix- 
(i, 2v^c3fc&L^i o^-y-^ci 0 o->~s*-y- 



!(8) 002-353432 (P2002-353 4 32A) 



wit, ^mmm^imx-tt ztizxi. *mi& 
mzzftwitimL, mfiHiu»i*itiAt 

h Z 2: #T'# 6 . <fiRli\ mfi*<7>7Vl- 5 

[0035] m&izn&ztifz^ikmm^rtfzimm 

WWftlti & ©5&flrC£> otk -fL^W^rS*^ 

kt. &m<7>&mmi%z) -h-w^hm^Atxh^x 
i>i^. m^mww&'m^. mmn<nnmzit^ 
fm-&iz£'>xmmi*tix^&vrwn£L<. hp*>, m 
imiKDftBizmmt fzimii-vmrnzit lxk^w 
&'&iz&'>xmfefcztix^$>0>t>w& u\ 
too36i^ m^^mmmi^mcom^im. m 
t?^fac^ft<Dftmz&^x¥mimn^£- : ®m 
MZitx. mtmnzmfc-t&ttm (£?zimm-<m 
®) tmmmizmgzLt:ffimt-rhztiz£^x'tT'?x 
hx^. z<D£d%mmmz&MLtzffimit. m*.i£. 
^ftmk^zmi&miftmzmALJzm. ^mtm. 
m?n$m&mMi-&mi&izm'tz t iz x ~>x& hti 

ttz. ^mftmL^iz. mvzmMLx-faitL 
tzffimtktLx. w*>. ziutcorngfowmt um 
izft&ztixi>£\,\ ^ftmttizMfmmzmL, 

wtry&mmmcoKmiz^xii. wmftE&m. 
mmmm±mnm<vBmb&m. mtsmf&fc. 200 
1^. tmmztix^x. *miizi,mmx'$h. 
[0037] ^ws^Ffii, mmiL^mzn^ 
x'j?%< t i>-&tfmmmmtmLx^$><?>tw£ l 



tii±mm®i>W£ u*. mn&mMmt lxiz. sue 
m. +9 >%t'izitm:ZtL&mm£ii&<7>£mi>L<ii<& 

AjW*C#*U*. SJIEK«tmfc L-CI4. /^r-f 
K T-fef-U^T'^ y^^rfc'^— iZv?*?**?^ 77 

«BLi*itz#A-rs i t x% ffltiftmz&^x mz^mfa 
mkttmwmtmizmMz-£& z t ^. . $ h 
iz. mftftv>mttt:immimx'ffim-&z\tx\ «t 

[0038] ¥mimffoFizMf&&m£imi*-tti z t 
izz-ox. ^mittim.? zegmmzitz z t & 
mm^*wg^ttmz^x\mfei*ti%\^. m 

hbfri*bMfi<mmx'&mzi$tm. mz-&*:¥Pm* 

wwwtz-xm L?z*mftm.%i. z Fiztt tx.&mzmm 
<pxmmmt&jjmxh&. zti^oo-hmmcowm* 
wfrh£xft$.L^<Mm%c?>3jmxh&. «r#<^*jfe 
iz^xn. m^&m<7)-mm^m^nmLx . 
tim^i^mm&mzwmziti z t tfxz h . mumz 

ttxi*. &mcDmmwz. kmzi&m Lti^mmm 
a. &m<r)®Mmz&ixmMMWX'*z. mx.ii. r 

y^v x y^Dox^y, ?dd*;pa s ^oo'sy-tf 
y^) , jc-t-zHS ( ^a:f-;Ux-x;U. f h5t Ho 

- ^ 7SK. N , N - V* 9 5 F 

^) . N-^KniJHy. 1. 
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[0039] *mw&ffi&i-sffimfcz. w$mm 



x.a. mimm$immAt>mfaX'h&i%izii, mumz 
immtx. ^mimmTfrk&hmizmmz-txmis 
~tz>z. hifix'^h. &tz. mmjmmttmwfax'fo 
zm&iz. mji^z^mimn^mx-r^mt/zim 
fc. fflTiftizmtmm§immAcDizimmx'&&mmfa 
itimzmfoi>L<imfttLxmALfzc7>-h. nMK 
mizi ^x^ww&^frhtc&miz^&mmTm 

ZBf8.-f& ZtizX ->X^-fh iti.T'#l>. 

[0040] *$tmz% m^sm^mmmmm^itmi 

^S-V-Ry 4 

Ry 3 



CO r 

Ay 1 



(Y-a) 



<Y-b) 



[0043] Huie-JK2^ ( Y- a ) 4", Qy 1 teMfRJH 

?t&iz5 tMi 6 fm<rmmmf]+* v^mm^^h 

mPXkcvm^lzmffif&Zti&cotiWtL^. QyHz 

TV-)vmxhhcrytim± l < . ^^v-fvm, t-t 

[ 0 0 4 4 ] B?f B-flfc* (Y-b) AyMiMSJUf 

[0045] Ilfa-flfcrS (Y-a) . (Y-b)*>it>' 
(Y-c) ^Ry'-Ry^i^ilfftMtti^it 



mmAcotiMz^ <2>wm*cr>^v y T-&m&mss,im£. 

[0041] mr. *miiz%m*im%wffimm&®<7) 
< i ) m m&imn 

*mmz%m*iffi&mmmwMMk lthu w 

09 5/184 5 6^fg. ^^8-2 5 954 3-t 
mSMV¥, S6 5^, 11^, 9231(199 

Tii, TE-tt* <Y-aK ( Y-b) fcitf (Y- 

c ) wttiMz* omztii>i>v>tfmtfbti&. 

[0042] 

[-ffcil 



T 

Ry 5 i^y 4 
<Y-c) 



4. naptt-r-ftoffc^ttttTftott. ttnmx'fo 

>vmm) . j&v^g^^(±*ES8i<?>T^-^g (» 

^{±^SJ!^^c2~i 8<or^-;i^t:-*o. ^ft=i? 
* L < {i^»n^f!c 2—6 or;i^=3f ^rs> i> . * fz » 
(Y-b) 4»<7)Ry 1 ~Ry 4 ^>d*>2ofeLh^5 
t HciilS L T A y i Sr-^tf^^#^^Sr MUti 
<. — ^ (Y-c) >f<?)Ry 1 ~Ry 6 <7>3'^2-?tUi 

[0046] MIB-«3S: (Y-a) . (Y-b)*,^^ 

(y-c) ^(oqy 1 a xx/ r y^Ry 6 ammrn^ 

"sWrf- (F> C K Br. 1^) . yr^S^ T;W3^r 



(*1 0) )02- 



353432 (P2002-353432A) 



(7xy^sf) , TA*/w-*m 

yM-^S"**) . TSUI'S (T-fefvl^ 7dW-;p 

turn, ^y^yx^-jumm) . t^/m-^* <r 

S^) , (N, N-y^f-/P^y^-Y 

. Tiu^jum {^^-)vm. ^ivm, roe* 

[0047} Mf5-jK^ (Y-a) . (Y-b)*Jfcli 



(Y-c) tc J: KtmZtl&it&mit. Qy'4WiRy> 
~R y 6 LT Z-afcZMfS. LX l> X \>\ 
[00481 i*lfe<0i8ilfitt. J^T'^ffi LT t> , 2 

&M&T-*>T^m£timmi&twm-t&z. t i>x 
^nyy-fm-i^y (ci-, Bri) . ns 

C". BF 4 \ PF,\ C 1 0,\ (CF 3 S0 2 ) 
2 N". (CF 3 CF 2 S0 2 ) 2 N-. CF3SO3-. CF 3 
COO-, Ph 4 B\ (CF 3 SO;)jC-»Ui 
Wi: LT^tf £>*U (CF 3 S0 2 ) 2 N-*^(iB F 4 "T' 
£>&*D*U Lv\ i?tr. Li i&t'fl&OH^JiiiS 

[0049} L<m^e>ti&mme>Mfo 

[0050} 
Ut2) 



(HI) 102-353432 (P2002-35343 2A) 



01) 



(V2) 



<Y3) 



(Y4) 



CT5) 



0*5) 



I 

C8H 17 (n) 



Or 



H 3 C 



J. 

C 4 H 9 (n) 



Or" 
CT . 

C«H 9 <n> 



Y1-1 X=l 
Y1-2 X=BF 4 
Y1-3 X«N(S0 2 CF3)2 
Y1-4 X=PF 6 

Y2 -1 X^l 
Y2-2 X=BF 4 
Y2-3 X-N(S0 2 CF3) 2 
Y2 4 X=CF 3 COO 
V2-5 X^SCN 
Y2-3 X=CF 3 S0 5 

Y3-1 X-» 

Y3-2 X=BF 4 

Y3-3 X=N{S0 2 CF3}2 



Y4-1 X=l 

Y4-2 X=BF 4 

Y4-3 X=N(S0 2 CF3>2 



Y5-1 X=! 

Y5-2 X=BF 4 

Y5-3 X=N(S0 2 CF 3 b 



Y6-2 X=BF 4 

Y6-3 X^NCSOjCF^ 

Y6-4 X«Br 

X-CF3COO 
Y&-6 X-^SCN 
YB-7 X=CF 3 S03 



[00 5 1] 
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(Y7) 



MeSfe- CHr N "(CH2CH20^CM, 



(V8) 



TOBu-CHT '^ N ^CH 2 CH,o)j-CHiCH3 



(Y10) 



(Yin 



(CHjCHjOfcCHjCHj 
/ 

c> *- 

N 
\ 



(CHaCHjOfeCHa 
/ 

ChfeOCHaCHaOCHa. y - 

N + 

\ 



YM X-l 
X Y7^2 X=BF 4 

Y7^3 X=N(S0 2 CF3)2 
Y7-4 X=CF 3 COO 
Y7-5 X=SCN 

Y&-1 X=l 
VB-2 X=BF 4 
YB-3 X=N(S0 2 CF 3 ) 2 

X=PF 5 
YB-5 X=CF 3 COO 
Y8-6 X=SCN 
YB-7 X-CF3SO3 



Y9-1 X=! 
Y9-2 X=BF 4 
Y9-3 X=N(80 2 CF a ) 2 
Y9-4 X-=CF 3 COO 
Y9-5 X-5CN 
Y9-6 X=CF 3 Sp3 

Y10-1 X-I 

Y1&-2 X=BF 4 

Y10-3 X=N(S0 3 CF3> 2 



Cm 
> 



/ 
N 



Y11-1 X=M 

Y11-2 X=BF 4 

Y11-3 X-=N(30 3 CF 3 } 7 



{CHjCHaO^CHg 



[0 0 5 2] 



(£3) J02-353432 ( P 2 0 O 2 - 3 5 3 4 3 2 A) 



(Y12) 



(n)C 4 H 9 



+ /=\ 



Y13-1 X--I 
Y1?-2 X»BF 4 
C 4 H9(t») x»^N(SOjCF 3 > 2 



(Y13) 



Q. 



Y13-1 X-^l 

X=BF 4 
Y13<* X-N(S0 2 CF3)2 



a 



'C*H 13 (n) x " 



Y14-1 X=l 

X=BF 4 
Y14 3 X^WSOyCFak 



(Y15> 
H3C 



-C^^-'O^ SEES 



Y15-1 X=* 



N(S0 2 CF3)2 



(Y16) 



X x" Y16 " 1 x= * 

^O^-C^"^ Y16-2 X=BF4 



Y16 3 X=N<SOjCF 3 )2 
[00 5 3} Ut5] 
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™ " CH.CH3 
HbCHjC-N— C^H^it) 
CHjChb 



(Y18) 



(Y19) 



CHjCHj 



CH, 



(Y20) 



I 

CHzCHj 



9 



HaC C 4 H 9 (n) 



Y17-1 X=l 
Y17-2 X=BF< 
Y17-3 X^SOaCFgfe 
Y17^5 X=PF e 

YtEM X=J 

Y18-2 X=3F 4 

Y18-3 X=N(SO ;? CF 3 > 2 



Y19-1 X=f 
Yt9-2 X=BF< 
Y19-3 X=N(S0 2 CF3)2 
Y1EM X-CF a COO 
Y19-5 X--SCN 
Y19-6 X-CFaSO^ 

Y20-1 X=I 

Y20-2 X~BF 4 

Y2CHJ X=N(S0 2 CF 3 )2 



Y2Vt X** 

Y21-2 X-BF 4 

Y21-3 X=N(SD 2 CF 3 >j 



Y22-1 x=r 

Y22-2 X=BF 4 

Y22 3 X=N(S05Cr 3 >2 



[0054] 



HL6] 



(£5) ) 0 2-3 5 3 4 3 2 ( P 2 0 0 2 - 3 5 3 4 3 2 A) 



CV24) 



HaC-P— C,H 9 (i») 
CiH 0 (n) 



o + o 



Y23-1 X=l 
x ~ Y23-2 X=BF 4 

Y23-3 x=N($o 2 cr 3 H 



V24 1 X=4 

X=BF< 
Y24-3 X=N{S0 2 CF 3 ) 2 



(CH2CH20) 2 CH2CH3 



0 



(CHzCHjOhOCH^CHa 



Me. 



Ma, 



N 
I 

Me 



I 

Me 



V25-1 X=l 

Y25-2 X =Br 4 

Y25-3 X=N(S0 2 CF 3 ) 2 



Y26-1 X=4 

Y26-2 X=N(50 2 CF3) 2 
Y26-3 X=BF 4 
Y26-4 X=PF 6 



(Y27) 



Y27-1 x=r 

Y27-2 X=N(S0 2 Ci : 3> 2 
Y27-3 X=BF 4 
Y27-4 X=CF 3 COO 
V27-5 X-SCN 
Y27-6 X=CF 3 S0 3 



[0055} 



02S> 



Op 



Y28^1 X=>I 

V2S-2 X-BF 4 

Y23-3 X-N(S0 2 CFa) 2 



0r29) 



CHT ^(CHaCHzQfeCHj, 

fcLtT'&£cD##£ U\ 5 011% 

J2Lh#3 TORffC** £ £ L< „ 7 0 %m±T*s> 

*L<. 0. S-SSUin^^iWU^. 
[0057] (2)DSi 



.- Y29-1 XH 
Y29-2 X=BF 4 
Y29-3 X-NfSO^CFafe 

OWmtLXitLi I.Nal.KI.CsUC 
a I 2 3rfc'tf>£JR3>Wfc;!fek Jitlif b77;W7V 

TIJLiBr, NaBr % KBr, CsBr, CaBr 



(&6))02-353432 (P2002-353432A) 



n^r'yM, tYu^yy-^syftZZm^ZZbtf 

[0058} !9IB1B»«ttJKl> v-JSta. ^AjVYMt 

Polymer Electrolyte Revi 
ews - lisif^ " (J. R. MacCal lumt 
C. A. Vincents*!, ELSEVIER 
APPLIED SCIENCE) liZsH$lt£tlfzit'n$l 
Zmm-f 5 £ 2: #T'# & *»\ \)77 DtJ— h U 

Chem Soc. Japan, I nd. Chem.Sec, 46,779(1943), 
J. Am. Chem. Soc, 111,5542(1989), J. Chem. Soc, 
Chem. Com num., 1993, 390, Angew. Chem. Int. Ed. 
Engl., 35,1949(19%), Chem. Lett., 1996, 885, J. C 
hm. Soc, Chem. Commun. , 1997,545tfg®$tLTV>^, 

[0 0 59] (4)mmmmm 

zwa-tzzttfxzz. 
( a ) ^wEnmmmA 

*%wizmm^&ttm3EjimmtmtLxii. n. 

N' -y'7X-^-N, N ' -b'X (4-^Ky7x 
-/!-) - (1. 1 ' -t'7x^) -4,4' -^*TS 
y (J.Ragen et al. .Synthetic Metal 89(1997)215-22 
0) % 2, 2' , 7, 7' -fl7^ (N, N-i/- 
p-> h^x-^Sy) 9, 9' -xent'7^ 
itW (Nature, Vol. 395, 8 Oct. 1998,p583-585*5 XV 
WO 9 7/1 0 6 1 7 ) % 1. 1 -t'X <4- (^'-P 
-h'J^T$y) 7x-;H i/lfa^yrVcmW&T^ 

IPS5 9-1 94 39 3-§-&$SK 4, 4, - b'X 
HN-l—ty^/U) -N-7x-^7$7] t'7x 
-A'TftSSft-i. 2fflJ3Lh^3STS >£-£v*2fflJ3lt 

§8^5-2 34 6 8 1^$B> , h'j7x=A^>"tfy 



> (^BWf*!^ , 9 2 3, 7 7 4-§\ WHPF4-3 0 
8 6 88-^fg) . N, N' -y7X~^-N. N* - 
t'X (3-^f^7x-;H - (1, 1' -t*7x- 

)V) -4.4' -~JT^vm<mw$iVT%v (*bh$ 

1*1(14, 7 64, 6 2 5§) , a . a , a' , a' -f 
h^^^-yU-a, a' -h'X(4-y-p-h'J^7S 
/7x-/l/) -p-dfv-l^V (#if3-269084 

*Hm) . P-7x-vyj;7$^, 4H^*fc 
LT£#W£#tt»55: h'J7 x-;l^7i y»3Wfr (#IB 
¥4-129271 ^$g) . ei^l/aSfcSHHSS^T" 

5 smtmrnmst ttzit-^m < rhpm -17539 
5^$g) . xf i/>it3^sir s h 

iUSLfcSirSS^T 5 V («fHPF4 - 2 6 4 1 89-t& 

«> „ x+VAtN&iiri-hi&m&Tsy mm?4 

- 2 9 0 8 5 1 ) . ^S*J>V7 x -/WtS* (** 

MT4-3 64 1 5 3^fg) , y)U*ls>mX'3mT 
$yZm&Lfzi,c?) («pHPF5-2 54 7 3-^«) , 
I'JTSyft^ft (!|#m*5-2394 55^fg) . 
t - x j> t ij S7t'7xx;p ( itfm 1 5-3206 

3 4 „ N, N, N-h'j7xX;P7*>i^ 

Wt^^fiy7$> 3 856 2#) , 

2 5 24 7 4^) tg£^$*t6^#&T$^£# 

[0060)i^, ^FDSiEIUIMWHi: LTte. a 

fW7xy (Adv. Mater. 1997,9,N0.7,p557) s 'v. 
^tKfy/l'Kfyf*7xV (Angew. Chem. Int. E 
d. Engl. 1995, 34, No.3,p303-307) „ 2, 8-i^f 
i/)VTV^ [2, 3-b : 6, 7-b' ] y'f^7x 
y ( JACS. Vol 120, NO. 4. 199&, P664-672 > m<?>* 0 
*y xy-ft-gfl®. ^DtTO— )V (K. Murakoshi et a 
l.,;Chem. Lett. 1997, p471) . Handbook of Organic 
Conductive Molecules and Polymers Vol. 1,2,3.4 (N 
ALWA^ W I LEYitJJiS ) \iZ%m^ty.X^h^>T^Vy 
tsJiVZcommfo. ^'J (p-7x-Uy) tiXl/^CO 

mmfo. *u ( P -7xxi/yt'^y) nxvznm 

mfo. Tttv^-uyt'-L-y&xxsznmmte. #v 
^y *yt5iTS%cr>mmik. XOT-yy&xvzco 

mmfa. *y ym isy&xvzcomzimnmmms 

[0061 ] IE7L (*-;U) ^iM^fcfiNature.Vol.3 

95. 8 Oct. 19%.p5S3-585(Cgett3ft-0*&J:3(CK-- 
h K^Sr 3 >- b n— ;P-T|> ^{c, MIX (4- 
7ot7x-yH 7SX'?A^t?Dn7yf : c*- 

?zo. mit^mimm<D^y^)mm (m%m& 
mcvffim Sr^To^tcLi [ (cf 3 so 2 ) 2 n] <n 
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[0062] ( b ) iimmMmmm 

pSiM^imw^ K3r> y T(4. 2 e VULh 

xy:^^#iU^ffl{4fl>Sr-?T<&#. -jStc 
4. 5eVia±5. 5eV&TT'&-&£h#W£L<. 
££>£4. 7eVliLh5. 3eVjaTT'S>^ii:*>'»* 

tHk^BJ*»ftfc LTJiC u K CuSCN. Culn 
Se 2 , Cu (In, Ga) Se 2 . CuGaSe 2 . C 
u 2 0. CuS, CuGaSj. CuInS 2% . CuAl 
Se 2 ^t'^tfA>ixS. ZCD^X'hCu IfcilXCu 

LXti, GaP, NiO % CoO„ FeO, Bi 2 0 3> 
Mo0 2 . C r t Os ! m*m j ?hZtWX'*h. ttz. * 

£ Lvnfc— tl^mmi 1.0X1 0- 4 ~ 1 . 0 x 1 O 4 
cmW - sect*^ §fetffil<(il. OX 
1 0- 3 ~l .0X1 0 s cm ! /V • s e cT"J>&. $ 

t« *w%mmmm<rM t u ****** 1 . o x 1 

0" 8 ~1. OxlO'S/cmtfeO. $^,tC»^L< 
141. 0X1 0" 6 — 10S/cmT**. 

[0063] *&w<vm : m. *mi<?>mm&-rsffi 
mfazm^xmfczti. znmmiz^xtemzmfez 

xzmmzn&z tizx^xmLLtzm^wsiit lx 

[0064} *&wcr)%m?<7)itf-£ L^mtmmt lx 
{4, mmmt txmmm^Mmmm. *xi/?nd^ 

wnmim-rymmfoz-iXTt&ftTis-i t Lxmttz 

?\ %t-mm*>v-e>i^tLxmm-tz>c\ti>-zjm 
x'h&. 

[0O6 5J 

irnmm] aTizmmm^mix^mn^^^zmim 
\,zw*m-h. ixrcomi&mzTK^mm. mm. mar. m 



z t #-c# h.m-ox. *wn<n>mwmTiz5f?tM:V?- 
mizmmzti&i>cDXte%:\^ 

'J^K5 6«*%. SSKl 4«*%. xfi/y/ij3- 
^ 3 IC*%-£t?mft?*?i&k: . i&Jg 9 9 . 9 9 %(OT)V 

«2c m 2) zftmm. mmmmztfmtLxmmL. 
6 o'cx'ftmmziEmt lxo. 5 A^mm.^ 4 

[0066] »^MI7^$-^115:0. 3m 
o 1 /L<Dl»jQ§vgto!ilU agl 

mi,zm^7 3 Onm^MT^i-^AWSIS:^ 
Lfc. ^Itmii (SEM)CJ: 9&J8ISt®£Ii 

on^oigngp^. 4"t«gt2 o o nmcommmxm 
Bmzttmmjtmnmm {mnm i ^E.ftm<rm&* 
&#>&mw) x\ -<X7tmzmm£i>-?xw&\Lx^ 
hzt tmmx-% tz . zl crmmiz mama 3 3 % 
t-fc-o^o tfz. mimBmmnwi,zttLxmw.%mi 

9 O 0 n m X'foh Z\ h &£>fr->tz . £fz. MM^kft ( & 

w. ^hmzmmm^m^^ymizx^zr.-y^ym 
m (nmnttcktm) izx-?x. mn^^omtp 30 

nm-6 5 0 nmc7>|gKT'M&!>T/^-'>AS«£rf£ 
1U. 6 0 0 n m £ -C<4Jt®WP@0%^3:»tOie 
6 00nm$r@i.Si|ifflfLngT14. SB 

titzwutTfrz-v^cmkmrnwizte. gmmmmm. 
&m&ti%&->fz. 

[oo67] 2. mn<vm2cr>mmknmmu<vi¥M 

j±gmt ttmemmnt * . 1 «*%^k auci, 
mmizmmt. miTfrs-^^mmzmmtLx . s 

S5 0-CT'^ 1 m A/c m* <ry-%_W3&mm.X'Wk'& 

^^m. ^:&^0@* { mc7)ffigB*^ 2 0 0 nmitlS 
«U $I7L^SIIW=3r^{45 0 0nmt^o^. ^9 

^^bit^4. 2co»L^«IiJW : 3:iE?iJ*^ : 5r-2»¥« 

JatL<Ji^-$-*^ii:t4 , >. «fL^?^80n 
m-7 0 0 nm^Kit^i.^l«2:f^!Lfe. *ffl?L^ 
$ SSJi ^ z\ t lz i. •oX$>H&T)i'iZi-m<n&)^fcf 

&m=Fi>mmzfitz. 
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[0068} i^tC. Lagmu i r — B 1 odgett 

<Dmmz*m-t&ztiz±')W±Ltz. — scti o 

o h m/cm^l-fl^XiH^tl i jum ) T* 

#>£>3r£it:f£l 0/im«/Ml (tr?-fe;W 100 

^ m <7>mmmx' ~ ixymn l x m®. $ ti & t- ? -fe;ne?ii 

&||©1 O/im^KiSKi^Tfii&^STW^?— >- 
Sr. 'J V^77 4 — fci: -7t^7XlSSI(;ilttA- 
^-VUffiSg (jE*F». 1 x 1 cm) £ffiSL*. .1 

wzmmizmmLxfrb«p~>< <otimx3\%±kf\ s 

I^ft6 0 0t. 3 0^J!»IL 
ft. -IdLT. A^^LJt^TLttT^S^M^V^ 
- yw&klzmfefc S *ufc . 

[00691 3. mn^^mimn^Ttm 
Vfvyivmx^fcLtz^mkfflr 1 5 n mcor-t-?— tr 
it i o t <o*iwMw&?-£ % mso. 2mR%xm* 
izft®. Ltzmizc-ftm&zmn ttz . 2 -am Ltzw 

mny^-f-tO. 3mm) £^T-*ff6j§ 
•g\ ■r?>fSJ<9£P E g^ ±ie«0Ti 0 2 ^?g£#!*:Lft 

japtffili] C 5 V OfllEE £ 3 ^HMD L . mfttfcl&t;: J: -? 

tt i o 2 mttTfr$i-3&fmznmLf.z. 
^mmm ( sem ) xwmLfzm^ t i o 2 b&&^# 

UZtltz. ^^^^«mr-C% 4 5 0-Ct- 

2 o jj-iiw l/s. i c^Matc .tot. m+cM 
^tzm^&s EMx-wmztiK. 

[ 0 0 7 0 ] 4 . iiJg-fefgiDcK* 
M%.mMZ7 5 0 nm^T'©IRSr^*>. fr&r~n&mm 

igftfe* (feSR-1 ) $Zmt1zT*h-hV>ls: 
t -y^y-yp : x^y-rt- ( 2 : 1 : 1 ) cvMSmm 
izmmsxl 0-"mo 1/L«§»t^. -KOfeSijgig 

c^&a^jhtr. p-c 9 H,g-c 6 H 4 -o- (ch 2 c 

H 2 -0) 3 - (CH 2 ) 4 -S0 3 NaOfliS<7>3r$U/U 
*>-g^l#£0. 0 2 5mo l/LcOiHSir^r^id 
t?W^LT^tS«ffl^?S^PMtJt„ i«C % 3X'ft 
MLtzT i 0 2 4Mgf^ft^£3fc«LftfHlte«g»g 



Sic *>ofefRiMS4^f*^^*^*U: . 
[007 1] 

a*R -1 




COOH 



[0 07 2 J 5. fliaM7l^f-t:yt- (-fy-^' 

ocm^) i,zmlx. *m<7>&i&mm*r : yxmg.z:. ^ 
y ^ u>?-{ juj^mcoy U- aix^- 

- (f§25jum) £i?ALT«i3-£;b-t*\ X^.-^- 
gf5#£ 1 2 0°CtjD»UM»«^ffi«t^„ $^>(c-b^ 

cv^ismz^^ismmmmmxis-ivLtz. Mm<?> 
mzo^-i—mzh ^frtfrmitznfmm&m<?m 

HZMLX. WMmt LTY7-2/Y8-l/3»>3g 
= 15:35:1 (M*Jt> ^fil£^fi!c&S&?§I5>Jg 

£m&<vffljifrh^w%m.zmmLxmmfficr>g.ffliz 
Lx-ztitfz. mm^&xm. m^rfx^^wmm 

izimzitfz. mmz&mm<?miLZi&m,*tf7xx& 

zmtLiz. 

[ o o 7 3 ] m 1 1 . im Ltzzfcmmmmmm'! 

mt^n^m. 3ii^ftmL?mtfzi±&mm>m 

[0074} 6. -fy-^'-fe yy-coftmwiiiMomfe 
eLmrntB^mifr^-ymMmziztttztLtz 
m (&mmB^m i jm2h?zffln.cDmktm5i,mz 

teS Lfz'bWm ) ii^fif X'fo *> ^ <7ymtm>X ^ (I 

mmm&t lt^i o«<i/cm2 ) . ^mmx'tt. 

S>-Se^®^il^(C^L^. 3tJS£l 5 0WC7) 

^MWWf-ymfe&WLmirbtfyXl&iftZm 
LXAM%3aBltf8 0 mW/c m^^afe^^BSftr u 
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ltsmkslx'*? h^a^t^. lmwf&u m 
mmi ooumn itmm (dh#i 20nm> <m.t 

U£ffifcLTiM>$*i.4. £?z. MfflSflaZ>iS*R«ft 
ii. MllCtmn 2 0nm^li3x 1 0 9 I/cm2 



[0075] ffln&nm&m* & Pilfer ju^mmz 

[00761 



No. 
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(nm) 


(nA/pfacol) 












(nm> 
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— 
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no 2 


Hi 


a 




50O 


0. 1 
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no 2 


?r 


a 




50O 


O. 5 


51 0 
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no 2 


?i 




30 


500 


0. 1 


510 
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no 2 






60 


500 


0. 3 


5i0 
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™ 2 
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300 


500 


a s 


510 
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Ti0 2 






450 


500 


o. s 


510 
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Ti0 2 


*r 




550 


500 


0. 4 


510 
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Ti0 2 


*r 




650 


SOO 


O. 3 


510 




io 


TiO z 


Tf 




120 


80 


0. 2 


510 




11 


TtO a 






120 


150 


0. 3 


510 




12 


Ti0 2 
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120 


250 


O. 4 


510 





[0077] t'^;t^^3fcmsKJ£4mvvfftk^ 
SBi, H8»fi*HSfc LTJi'hSV^ fe*i!fiT i 0 2 

swisssiiT v ^mmzn ^x i> FHsuzare l*: t 

[0078] ^mmmX'HT i 0 2 t>m;:-?V vciM>S3fc 
m»TiOltS9^J^*L^*>\ fficWItt (ZnO. Sn 

^Uv-T-V^fefH. >o^r— y^feS^i;'. "SIX 
ifc^i£4 0 0 n m~8 0 0 n mlZWtxmtch^ < <T> 

m&c?>t®8&mzm^x. ^wt<nm%^tzmmmx' 
wmwfi&WL*)\fttz.tiJ i x'%iz. m-h. Kffimn 
mzz&m. n&mim®. momcm®. im&ym 
m<r>3mmztt^xm%z>-fttmmz i>^mm&mz 
m^x. #7-*>^>vmttim^mx'h&z ttf 



[0079] 

v%mT*im-thc\tti i x'is&. ttz. xmuzzti 
g-mzmi ^cttccD iz{ti>& mmmr w-b>t 

-fe y-^-tCiiffl Lfc-SS«W^^B5f88erc** .. 

2 mn&Mttm 
5 stfttro 
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(74)tt3A 
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(54) [&gu©£*w mm&+sfo&&&£V i zn*mwc.ytm? 

(57) [SSK) («EE*) 

[»?&3M£} iD^DS* { 5 0— 6 0 0 nmtl-? 
g&£#l O 0 n m JiLhT* h SV L£MSC<7>*FL 
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Umi% 1 1 mn&toUWfiS 0—6 OOn mtlo 
mZtf 1 0 0 n mJiU:T'?>&5VH=?!fci L^S^«L 

[ if 2 ) BuSSft^Kfi e^&om^gup aw* 

&zb zmLk-t&m&m i tzsm<?>mim.i-sffim. 
ft. 

[ it$£ 3 ] ffi iB£^ft<7) iaiEM?lrtS<%fr$r < b 1 

t f-*i*£js i * fc« 2 *caa<o«8sitt^y flfitft. 

fc £4ff8£: -f -sif i - 3 w ^ft^ietM^tt 
-?-yflfj£ft. 

tt-*-y«j§ft. 

z t zimk-thmxm i ^so^-rtiMzmkomm 

>}?+£< ti> imv&mizxv&mmmztix^&z 
mit ?zn#m 6 iztmcomm^ymm^ 

tt-jvaiitft. 

[if 1 0 ] mmn.izmsxmftffi&Tb 1 
iz. mm&ffiitfttztix^&zb£ittkb~r&mit 
m 1 - 9w^Mzmtnffim-t-sffimfc. 
[ if 1 1 ] if i-iow ^-rn*Hct m com 
m&i~simft£m^xffi&Lzti&%m=?. 
[ if &m 1 2 ] if*« 1 ~ 1 0 v ^-rtiMzimc^mm 
&+smm.ftbwmmmbzm&Lxffif&zix, %m 
ga&mTtfzizft^i'? hu-rxm^xh&zbZft 
mb-fzm&m 1 1 

[ if 1 3 1 tut mffi®mmw . 4 ^ ^®mt«» 
[ if * js 1 4 ] if i ~ 1 0 co v ^-rfL*Hcie®c«® 

f£tt^y^iift£-&7c5BfcTW bLXmt. 7M 

-fe^f-^^iiffi^-fey^^^^T'fcs^ t swat- 
[%^op|ffl^iS B J] 



[000 1] 

tsxtfi^nzm^tzftm^commmtzmL. ct osmh 
t=«. *mwmttZfttt&^sgm$:Mmmz-<x 
Tmmmtz z b iz x ixffif&ztizmmtii-rsffi&ik 
toxt/ztizm^tzitm^ mz. ytmsmm?. mt 
mizm-f&ixcox'fot). mft'&zij'H-sg.m&mm 
iz-KmimLxffifcistiZzfcx-u? ho-txm^b 
zwrnxmizmtz. 

[0002] 

anm^cmA^ vTim. nmtbnmvcc^m. 
* Lx^m=mirzi h •> v ^5 ^ <-&mm 
7cR«DXi$«(c^ ^> tix mmizm& l t § at . -e^ 

5t#K»T'$>i>^«wDRAM (Dynamic Ra 
ndom Access Memory) O^ffljDI 

A-nii^v>3^tBi-e4fg^-xTsm 

^O^aRB^ OOnm) 

-t^*MW#tt^r b'co&f&comkimm t * s PpTii^ 
ytMiico^mm^mttzmm^i-y^mzmm 

b%z.t>tl2>. 8Eit. Zcryi£¥f&& h 

mi'htti-jGsg&mLb Lx3\zm-fgmzte^x 
it. c\tibcm¥zmmmLiz^m:wmmimzi>'> 

fz*%<,zmtW6&<£mrf&.tZ>. ZcoXolz-t&Zblz 
1-S&?£tt^mTbM3>Lo xcomm^ 

mizmsz.it Lxm^^z t immb+th . 
[ 0 0 0 3 1 b z hx. mmtmcottmx'tz. n^com 

m^-i-yy — XcoWf- (iStnm—5 0nm) 

t^tii^^^gi: LX. m*.l£. A.T. Wolde H,Nano 
technology. STT Netherlands Study Centre for Techn 
ology Trends, ppl46-214, 1998 T. 0. Kim^>, Aerosol 
Sci. Techn., 29, pp111-125 (1998)^t*t3fBa$ixT 

v^. mm^m^^m^com^commn^^/^y 

[0004] ^^KOfilSHft^i. Si.Ge %b'com 

ft, iMtft^ft, -fb^j^ft^t'^^-c. 
ft*^^«e^M^v£tt^to^T-aSS«^i: LT-i» 

^ * o . iti^oiBafi^saasEfttc^L'caw^ 
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tmS. milNature, 3 5 3, 7 3 
7 (19 91) i> i Tf^mmtA 9 2 7 7 2 1 ^MM 

tLxms.izm$Ltim. Mimmzx -yxn^mm 
Lx&nnco-rstk^mkftt u zommiz&mz®. 
mm&Ltmmzftm£mnm.mzm^x^2>. znt> 
wt, &mmB*mfo<?>miizmL. tti^mm^zmm 

mWfu SWicWtiJfiS, 2001^. Kt'lzWfcZtlX 

v*&. t?z. m^m^nmtLxa. mtirmmm. 

I&mmW. 64. 695 (1995) jt2£fg#&*fj£ 

tzim-mm^Tvi-s ^XTMzx&KWT-mmoft. 
m^ztix^z. l*>u ztibomtmrnix'te. 

[00 05] 

ffF^KWN-^y 2EIBHcaWflW»l £ *> TfflHHfc* £> fc 
fit LTAat»TItt*WBtt^y«Ba**JJ:^i#i.t« 

[0006) 

( 1 ) mnmco amafi 5 0 ~ 6 0 0 n mti-as $ a* 

1 00 nmJ^T^SSV^i^LfcaiR^iBBfLi^rt- 

( 2 ) me^mmm&nffln,nmnm&-<X7c 
sr^fst-rs ( 1 ) izMm<vw,miti~smmfa. 



( 3 ) mizmkcomikonmtf ioo-5oonmt 
hhztzmwt^z, ( 1 ) 4Jt« (2) ctettatttg 

( 4 ) hu iimmcDffllLcDM »'2 0 0nm £LtT* 5 

-r t ztmk^-z, ( i ) - ( 3 ) ov^-m^tciem^ti 

( 5 ) ffi IE1iR4>ffl?L<aa5 »'4 0 0nm PXtX'fo h 
Z t *mkb.-f& < l ) — ( 3 ) ^-fixMz^mam 

mis. lt v ^hmmttmmimfAX'fo &zt zmscfi-t 
( i ) ~ ( 5 ) wvttLfrteimemm* smm. 

[00 07] (7) flffiSdWOffiBMartflK)^ 

( i ) - ( 6 ) <7>v^-m*HciBa^m^e 

(8) WiB^flE*«iK-5^r^5^T*>&ik*«p 

at-*-* ( i ) - ( 7 ) w?tifrtz&mnmm.-i-s 

( 9 ) mi^mmm^^mwumx'h zztzm 

Wtt-tZ ( 1 ) ~ ( 8 ) Wvf*t#»fciB»<3«!gtt*y' 

(10) mrie^*^^ a^-fk^^ > . wmsBS&ts 
£xmftxxfrt>miiti& inm±?&m&ttMX'i>& 
z t ztrnt-tz ( i ) — ( s ) <w.vftLfriz§ffi<vm 

(id mz^frmttimimz^z^Mt-gto 
^mftx-hhzt timt-rh ( 1 > ~ ( 8 ) w^-m 
tHztm^mmit-rsmmft. 

(12) isrSB^m»ttcaHa^**, ^ f s *? a . a y ^ 
a. ^yy»>A. ^f^»>. sits, y^fci^^a 
tffts i mmL^jm^tsit^'mm^X'hhz t * 

ttitS ( 1 ) - ( 8 ) OU-rtLMclE®^|gtt^ 

[0008] (13) BuK^tt^i^. M.&gks 
i . ^Mb b b S i fcil/T^rXSi 

( 8 ) n^?tiMz9m<Dmfm-t-;t®m. 

(14) B>ifB^f*SSfiT* J fe*itS$ixr v z t 

zmLt^-h ( i ) ~~ ( i 3 ) <ovvma»fcie«w>«iB 
(is) mmmm&mrf* 0*1- y&m. -&mmfo& 
&mx'$>&ztzw®t-t& (14) t,zi?m<?>mtm+ 
(i6) m&mvfflfioo t i> 20^0 

v^ChJmtl. (14) t/cJi (l 5) criea&o 
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(i7) mtamnmjw* n^m^mm. 

n (i4)~d6) w?tifr£&m0fflmi-s 

(is) mB3tm&* ztzn® 
h-th ( i ) ~ ( 1 7 ) <n\ ^-ftitHztmnmrnfe-rs 

[ooo 9j (i9) m&mmm : f L t'j?%<bi> 

(is) ^vvr*i;Wcie«^$9ige^yfi^#. 

(20) saiea**^ #mtt<omffi*BRoaffi®^ 
-3s^«uv^;^ftttta (D~(i9) 

(21) iff eiSSS^m* fc^lfMWKL^ k k i> izm 

w.mtfWft&ztiT^& £ k zimk -tz, ( i ) ~ 
(20) w^^ia»<o«ffitt^y«js«c. 

(22) Mtfi#1Ett*»>\ ^ROS^t** £ k £ 

nwik-tz, (2D (cfBttoaifitt^yflfis*. 

(23) Mie»*tttt^, 

^k^-s ( 22 ) iiztm<mm&i~;mmw. 

(24) HUlBK#«^^-^V^y^-i-rt'$)5 
z\ k immkirh (23) tcfStt^RIBtt^yflfigflt. 
[00 10] (2 5) MfB^#«^&^mtt*m 

^ww&^\±mumzwm^tix^mm^&ts:<k 

l>W>%m<,z-§tsZ k *m®kT& ( 1 > ~ ( 2 4 > <0U 

(26) ( 1 > ~ ( 2 5 ) fclB»^ti«g1±^yJf iitt 

(27) ( i ) — ( 2 5 > tzs&to^tm-tsmm 

(28) ( 1 ) — ( 2 5 ) fcE«co«f&tt^y«jefc 

znmmm t m& LxffifcztL&ftmzmm^t fci* 

(29) mBxmmmv<i *ymm&mmfrt>% 
&zk*¥mk-?& (28) izsmnftmsmm? & ti 

(30) ffiSM * yfiawtwHK* . jsana-c* s - 
k £#mk-f & (29) fciett<*«te«gft*?-iJfcUBte 

(31) (1 ) - (25) tclBttWMIStt^yflBi* 
[00 11] 

fxS^cffi^^ii'eixg/jNfflfcit/g^ffik LT^trKH 
5 0~ 6 0 0 n m 1 0 0 n mfelfcT* &5 



[ooi2] *«Hj<o«igtt^yflUi#^3d*«c 

3tco^*kPI^*»'eiTj^T 

(4, cm^o«e?L^'sv Hzmm vrnwrntzmn l-tm& 

■ess. nm*iiiV£ffim>&f$B w 

ttfocr>£mzhfz^xmmtfmL^imk mmmz^ 
•t&h&xit&^L. uzkk&izmmmvi^mwmtf 

i>*\>\ mm^MkLxte, mmiz}5\^xmwm&±z 

wmw&ftf&x\ m&<mmwmxh &%m& k'**P 

[00131 SfflftcDPgkti. MRL^RKSff^x^^ 

«SrSi*-r ^ . Mfe«B?L<7>P@te 5-0— 6 0 0 n mf 
. P@# 5 0 n mJ2lTT*S k . WLrt^^tt 
tKS^ c^f A k 3fcii#S»f KSr-g, . * *: s P@# 6 0 O 
n m£XtX$>& k . mzm^&mi\MtfLcr>f-#>a>&^M. 

^^k^^ktrni^^t-m^xMr^^t^, 

Vvf , p@{J 1 0 0~ 5 0 0 n mT3>-5. Otmt L 
Mie«Bl<7)^§ti. l OOnmflit'M. 
0 0 nmOTtfe^k 

otSfti* 5 . 2 0 0-2 00Onra#JeFiL 

<. 4OO~2OOOnm*>'J;O0^LV>„ 
[00 14] ffl£*i?LOD@ (R) Izm-Zmt* (L) 

£7>it (l/r) ^rx^hjtk^a-rsk. mma 

c7)$f*tV^rx^hJtJi2~2OO-CS>0, J;0»^ 
tV^TX^^hJt(42~8 0TS>S„ (Si. 

iz. ffiftmz-mtmz'mft^x'im Ltzm. immn 
mz^ft$m=F*mA-t$>m&ii. mz-<mmz?z 

[ooi5] mttftm^^Fh m$L<r>mui . mnz 
mtLLx^z, ep*>. 2&±c?>m : fUzmtz>m&8&£3i 
Lx^%^z.kzimk-t&. m&mmi. mszim 
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if. ilq»WE=JS^ft£fc«!i*>* i otzmimzm 

smzmmztitimm. mnmmmm*&fc?&£ 
o izMmmzmmmzwmziit&m. mnm^ - a 
j*ffim*Btfit$>£ ? izmmmz%mzixtzmvj:)itf 

mmmwmizx -?xwm-& z. t a*c# & „ 

[0016} Mie^TLtt^ffitiJft-?. „ Mg^fSOSB 

cotsm^i^ssij^s^s, iftmmzymmz&mx' 

*Lu^O*{i3 0%&±X$>*). XKH&-tL<60% 
tXLX'&h. 

[0017] miz§'ii®.nmizi5V&m : ?i<7)¥mm& 
(mmmfotzvniimim it. mis. 4x1 0^5 

x 1 O^H/cm*^ 1 ?. *fit<{i2x 1 0 9 — 1 0 

□gg^Ot" -y f - £ 4"l>fa<^MT'5£« L3t t # . # ife L 
V>b°v^-{il 0 0 — SOOnmT'fcO. <fcD*r£U^tr 
■yftt30-100n mf* h . 
[0018} *^BJtci3^T . IwlE^fWrrSISc 1 

o Hft 1 o o y * — whm xco*i?L<7)i^ij(i . vm 
y 4 -mSizX otli t*>Tatfl-««cli»J1Bt 3r 

tv^£faH»L&#^tor-r&c: twu .rix^^gc 

3tfr£8BW SSr&i: l/C. H. Masuda^. Sc 
ience, 268, 1466 (1995) £fB&S*l 

h tjv s 7-&m<7)Mmmm^m.m^mx'h <o . * 

?feBJ£i > 0£L<3iffl-eti.g>. ifc. H. Masuda 
^ Advanced Materials, 12, 4 

4 4 (2000) iztmzti&yjT^yv&imi-s 

[0019] 0fl;Llf . W6- 3267 5^-&$gfcBH 
fjkZtiZZolz^ SB8WMkfc:J:0f»!Ufcl»aiMfcr 



^^Rje^fc-fcj: ^xmmmmmnmzmis&it 
ti&§>im+smm.foi>. *#wjk:*$vYC3a$ttt tx 

fflV^itmS. !NfiT6-200378 
?)£-?Lffi?§itflc. 1flfMP8 -18624 5#&«fc3i?3 

[oo2o] imttwimmt LxTfr^i-fkmnmm 

mnmz^-t&t t ticapsr (hbd***^) mmzm 
mztiK&iiiiT)\s$i-&nt>tih<7)xifr£L^\ m 

Hfa&3ffifokLXm^&Zkl>X'%&L, T^Si-V 

3&mkLxm^&c\bi>x'%?>. 7fr$-vj»mfoz 
m^th ztizx r>xm&m<7>ffiiiiijmizi>ma& 

[oo2u *%tyxm^&mmw&um*wo&$f 

m^hz\k&X'Z&. W-tL^mAbLXte. WMtmz 

mtmemmmib lxt^^a mz^mmitr/u $ 

. S^'^^. gHt^n-^A. siC, ^^x. -r 
7 ay (Sit [SHI) ^ri: ; 
XlS&ft^WEib LX. -KVA 5 

*'^-h^ri: ; ^te*^*&mm\mmb LX, T 

i0 2 , SrTi0 3 . ZnO, SnOj, InSnO,. 
Nbj0 3 , W0 3 , CuO. CoO Zs Mn0 2< V 2 0 5 
*b' ; fc&Wmfo£$tf&m*)l'3yi"4 KfciiX^ 
TcS^^-fk-^i: LX. CdS. CdS, ZnS, Ga 
P. GaAs. InP, FeSj, PbS, Culn 
S 2 . Cu I nSe 2 %blZitmZtl.Z>^htyMb&m* 

sis. xx. ^y/xfy. r^$- 

7*2>Y%b' ; *«#if 4>^. 

[0022] *^tfflV^ni> HUfB^Wi. #— <0 

at v»d J: d fc, aBft««oat»fc: j: ~>xmi*%zz--rm 
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Jit . n&mm t zmm vtimti^th^sm-c 

«*>^»'5:S2ULhc0S*^^$ti.TV^Ti>«tv>. 
[0023} «HB39WMi. WKflH^R^UT^fc 

LKitl OOnm— 2mmtfe9, i W £ L < li 5 0 
Onra-lmmT'ftl £ £>(C#Fi L < ti 1 ~5 0 Ox« 
m"C*»K Si>#?iL<U:l 0~1 OO^mtM. Iff 

t*ffi« (iMOEBit^tf) MKIilmm 2 
-100cm^T'$)l iWiKlilmmi-lOc 

L. lEftg^'ft COT' i. J: *7fe. nST'ti 

*mi*cr>i,^mmt lxh. mats. (n 

(SSS14. m^E#tt. jEJlfe*tt, j8e»tt*if) . 
ftlKW&lftt <3fcg**te. 3fc«HWML 3t«^»J. 3E 
lERMWl. Photovoltai cttW&bi:) . « 

tit. 

[0025] Gwmikk Lxte. mm. nmm& 

Z^-tmitLX. TCNQ (fh5yT7^yy^^ 
y) „ TTF (f h7f77/WN'l/y) „ TTN (f h 



#\ #Pi$*. rtS^ISBL No35, PP95-103 

(1998) t^m^xmizim^ti^t^m^t'^ 

[0026] aUBMimittJ: LXlt. y'j3>. VjU-?- 
^aco j; p Srijitis^fls ; i i i -vi&fl:^***** ; 

f-?>\ sis. ^ ^y^fy s =j)va-^7 

Mmzft^fztzcDmmftmfitm^^t^d &x\ mtf- 

[0027] ^jK^-f»m(C»* tv%^#ch LT. 

ffiis. is. 7yfiyi^iifcXvx 
tm$.fzteM--4 yt/ 1 ?J±<7)-t\s>lW} ; — f yy» 

t, CdS, InP. CdSe, CuInS 2 . Cul 

n s e t iffiiz-&& lu. &fo<7)¥mfct Lxa, mm 

b b bS i . TWrXS i &Zifi&tti&. 

[0028] mi^mmmT^imm t tra. 
*V)v-¥)V&vm¥\ Trmmzt ( 1 9 9 8 

a >ymfts (199 5^) «EfcrE»tf!>v^-^ffi. 

•^JSk^^BSSBWUPj . *T0*. ^3 5t, ^9 

1012-10181(199 6^) iZtmWlV 
-Yi\>mtfi1$3. H\ £*z. Deguss aibMWfSU 

[0029] l^^fWKS^FsWBMkf-^^cO*^. wT 

oriftf^y !B3tttJEfflS$Bj Sfg^tHfiS ( 1 99 

■ TXV#y ■ t7$7^ - vy-m-fi—, ms 
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0^.3112?, 3157-31711 (1997$) 

••7f 'J7;l/X, ^10^, HI9?, 24 19—24 2 
5HtiEtt<0*fet)«F4LV^ A. T. Wol 

de ff, Na n o t e c h n o 1 o g y , STT 
Netherlands Study Centre 
forTechnology Trends, ppl 
46-214, 1998. T. O. Kim£>, 
Aerosol S c i . Techn. , 29, p- 
Pi 1 1-12 5 (1998) 

[0030) *%Bfl-cfflU|>^f*^tm^(ife*T'tiS 

mtmrnmnzmLxu. mm. mmnEm.m. 
rnm®m$$mm<v&8ztmmA mmnmiR (200 

t$Z.1f#»XJ-y%&M ; ^ffyf^^ ; b'J7x 
-/l^ * >&&M ; ^u^T-^fcit^JR^o^ 

IStt&Bttffr? < V>mmt¥ ; ^if^W^S. 

WiifSfBTF 1 1-3583 6?. s^SPF 1 
1-1 5 83 9 5?. iflif 1 1-1 63378?. # 
RFr-1 1-214730?. 1-2 1473 1 

?0#&fB. fe«J:tflRffl*Si ! r8 9 24 1 1?. [119 1 1 

8 4 i ?<D#Bj!B*£i Bm<^fe**^(f & . <r ti h 

(O^M^^.miZ'O^Xlt^ 17 • IA • ;\— V— (F. 
M.Hamer) $ Kfnt>f ? !> y J? • rJW^VX-^- 

(Heterocyclic Compounds-Cyani ne Dyes and Related 
Compounds) j „ y ■ »7 4 If — • H • t>X (J 
ohn Wiley & Sons) tfc- — jl— 3 — nyKy. 1 9 
6 4$T"J ; r— ■ XA • X?— V— (D.M. Stunner) M 

(Heterocyclic Compounds-Special topics in heteroc 
yclic chemistry) j . 3518^. SS14S5. S£4 8 2 
~5 1 5K. ^3 V ■ 4 U— ■ T>Y ■ *TVX (John 

Wiley & Sons) 3 — ^. Oi^h'y. 197 

yj^yX (Rodd's Chemistry of Carbon Compound 
s)j2nd. Ed. vol. IV, part B, 1 

9 7 7TU. Sfl 5*. H3 6 9—4 2 2M. x;Hrt*T 

• ->M Juyx ■ ■ j}V)*— f y? (Else 

vier Science Publishing Company I nc. ) ifcfj. —3- 

-3-? -.yasmmi. on, eim^mm-,^ 

rainskii Khimicheskii Zhurnal. S4 0i, 3^3?. 



2 5 3 — 2 5 8K ; Dyes andPigments. SI 2 1^. 2 2 
7-2341; feJ:Vi#ii5>OidtttcgifflSiX7t:.AiK(c 

K^zimztix^h. 

[003U tmim&m<7>#x'i>. mzfemzmtih 

&X\ U*. 4»Tt>. /^r-^Aiiflc* 

<0fe***«rfc»a Lv^. fittftaRfcowttt. Mill 
*II#I 4 F4 9 2 7 7 2 1 ?. |5)4 6 84 5 3 7?. R5 
0 84 3 6 5?. 1515 3 5064 4?. IH546 30 5 
7?. |SJ5 5 2 544 0WH|if. #g3^7-24 
97 90?. tSgPPl 0-50451 2?. 1ftfMtfr9 
8/5 0 3 9 3 WD#^«fc:ie»$*l.*««efe»*^ 

[0032] mm&mm <4hbss> nmmzmzz 
l. ^tts-mrttc^j^^rt^^-tir-rt iv^. mm. 

«fc t/#feJS^«i^^-rixmfe*iM®$^^#a«i 
& £ fc -S> . MIE«iSt<7)WL^»feiS3feNB7L 

-7 j/Uf-ZM-tZtZK. m®mz-!rii!tLX . 3K« 

[0033] *%HJT'{4. «Stfe*fc M&crffl 

HtfEJffc. ^OJf-^mjSfS&i:') ^SdL. H^fl^" 

7 I DtyP» 1 iIEDTA|g#. 77-uyii 
TCNE. TCNQ. ;T;l^T:x77l/— ^rfc'^^T 

— i: LT. ^'J-f *'JfD-;K (x^-l^v 

xj-i/y. #v#—#*—b. ^'J (t^^^d^ 

>) . ^'JT-'JX #'J7-bfl/y, ^'Jf*7x> 
M##c. ( P -7i^lx>-b'^L->) 1^*. 

fit*, dna. rna. mm. &mm. mm&m 

m. dff-y. *MfV, b'^V. Tb'S/'V. W^SHBS 
[0034] *fHB^«t8tt^y«BS*fc:*i^T. MSB 
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&zbtfx%&. mnz. m&coT/u$i~&mommm 

a^s-wfru #A-rs^fc>'-cs-s». ^coftu, safes 

isit&w&meizmte t'izx^xmx Ltemzmn 
*xmz*mftffi.fttcr>-£&LZ'iT o -mzmz x^x^m 
imn^imn^mzmx-t^ z t t-cs h . 
[0035] miiizft&zKf^mwmttttiit&m 

^?i§,&mjjZistti><Db-t&> wmtivfimzwm 
itztix^&coi!>w£L\,\ mm.tt.iz. it^mi>t<iz 
mwmmMizkhmiZitxh^xh. i&m&#?fim& 
iz£&m%.fc. mu^tt^m^h^zx^mmt 

mzfcmm&t tzmt^m i> l < izmmmmsmn^ 
mizx^xim^ixtz-mtm (mm. ^m^yy-\t 

ft?. &mco&mtm%if) tfwrrhm'g.itxfo^x 

mm^izx^xm^ttx^h^mtLK. w-h. m 
9&mLcr>ftmzw.m£ Mzmm-tttmzifr lt^w 

Ig'&lzX^XffljZfcZtlX^&CDrflti-t UK 

[ o o 3 6 ] £K. «rie^tt»fi^oB^i3i. M 

mz-tx. mmnzmm-zmm (ttiima-mt 
m tmwmzmmLiztmti-&zbizj:^xft^x 
i>zw z<7)Xd^mmmzmmLtzmmn. mm. 
^ftmm^zmmfiftmzmALtiiit. *mft®. 
m^mmtmM-t&mi&izm-tz t ^zx^x^^tt 
£tz. ^mfamttmz. mAzmmLx-faith 
tzmm.wtLx. bp*>. $>iutcr>imfotfm t ltwl 
t^$#iTt,j:vv ^ftmttiztnfmmzmL. 

XTfzn&mmm^jjmtz^uxit. mmn^mm. 
mmmsbkMiWmnm&tmm. immmtam.. 200 

[0037] rngmm^miz. mimn^mz^ 
x'j?%< t i>-^&mnmtmbi£Lx^2>cDtftt& l 



Mmmm4i)W£L\<\ mz&m&?it lxiz. wm 

&*>m:#4U^ mimmwmbLXli. 9'yyrA 
h. T-t^uyy^-y^^b'^—^yy'y-/^. y? 
&±xsx-#>'>-sj- J .-7'&Gmxh&. t 
m^m-wmk^timiiwftmzn^^xmmmzm 
mt&mnmtmiz. m&zffii&-tz.mm&mm<7)-?$ 

•ftciy-hiQ^bLXftmLX^&ZbttWiLu. £ 

mmuzmmztmiL vt:m=F& mj&Lx^&ztim 
£t\\ mm. mmmiicrijmizimmzmmLxm 

ffl?lftlzmA-?& Z b X\ WLrtgBtcfcV^T BiflB^#: 

mtt£mmmtmztmz-£2> z b rfxz h „ 

\z. rnin^mM^wmmmxmm-hzbX'. ,m 

zib \,zmm,mzmm^KmL Ltzm-zmfc^m&mm 

[0038] ^mimm^izMm&mimmzit&z b 
izj: -ox s ^mmm^-^mmm^^ n t^-ct s 
w&&m*mm>imtz*2\ ^x immzti*** m 

$)t>frtv>fflfi<wmx'&mz®m. m&*itk*mt*. 
mi^miifHizym-t^m. mcoinz. $>t>&t 

<pxMmz-tt&jjmxfo&. zK^o-hmmfTmmi: 

mob S * Tift £ L v w{iHti*o^rST'3> £ „ tu^^^ri£ 

b lx\z. em^mm^z. ^iznmt^^mmi^L 

mnmm£^temiT£ft&^&mftizmu-t&jT&: 
zm^&zbtfxz&. imtticommiziz. mmm. ? 

h» £fzm7i^co^Mmi&comay>mbLxiz. <<>7 

m.^^mm&m^mmmzm^ * hti^mmm^mm 
it. ^mcommmzmtxm'smiRX'^h. mm. r 
ii>~t—/i>M (.*i?s—)i>. y- 

'J rn h y ;K 3 h y/n tf^-^ h y 

^<^>-. i/^aax^y. ?on*;^, ^nn^yf 
. x— x/l^S ( >xf-/t^c— f f-7tKn 
77>f) . ^^PX^^fv-K. T5K3I(N, N 
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fm-ju. sm^^y. mmrwuym . *h> 

m (T-fehx ^o'vSMfyi-^) . 

[0039] xftwommiti- smmftt:. mmm 
rn'ota-tzt^x^^. zzx\ wmmmtn. *m 

% h mnx-hfui . tcoxo ^mmx-h ottiv^. ^ 

■t&zttfX'Zh. ttz. mummmm^mmx-h 
mjimzimimm^mx-r^mttzim 
iz % Mi^ izmmwMmmmm<7>&mMmx'$> h m&w 
it-£Mz%fti>L<imfat LxmxLtieyh. mm& 
mizx ^x^fcmttfr^hmizm^&mtmmm 
imm-h^t^zx^x^-th^thx'^^. 
[0040} *?&mzmm^m%wMmjmm<7)i$mm 
tLxn. (D'di-ymmmitLx. mm^m^* 

V^Ly ' sly^-jy'-Ry 4 

Ry 1 Ry 3 
(Y-a) (Y-b) 

[0043] b?IB-^ (Y-a) 4». QyHZmmm. 

?b&iz5£tti6mm^mm*tty*Bf&Ln$> 

SJiUb«^{c J: rtffi&LZix&mmt. L\\ Qy He 

>m. t°v$ : Jym, try^y>«. ^y=Jymttzit 
hvr : Jymx'$> s t < , tr u s^arr* &<t> 

[ 0 0 4 4 ] mif BHKsS (Y-b) <K AyHSgSIK 

[0 04 5] mfie-iK^ (Y-a) . (Y-b) 
(Y-c) *cORy»~Ry6{i-e^ix?fcidm*7t 



frfrb&mmt lx. n^mmm^jEfi m 
mttm. zm^&c-.tt>x'Z&. ztiui. Mmx'im 

hMmmi&WMMX'foz „ 

[oo4i] ar. *m i ni l zmm*si&%mffiMmtt®<r> 

( 1 ) 

^miizmm^imzmimwMiit lxi*. mm. w 

095/1 84 5 fflf8-259543f 

vsnttfr, me 5^, 9231(199 

■Cti. TfEHRsJi (Y-a) , ( Y— b ) is «£tX ("Y — 
c ) cTnvf^HcJ: D^$*i6*>«#*tf 

[0042} 

[^1 1 



Ry 5 fly 4 
(Y-c) 

4 , SM^T'fe ~?Xi> 4HR*T» ^tk ^ ^^T'^> 

& L < Ji^Sil^ 2 ~ 2 4 . lt««-C* T i>»mt 
X'fo-yXi>£< . Mx. {i'h'^;l« . T U^S^ ) 

*L<{i^lgM j m2~6<7)T^;l-*T'S>i.. 
HKst (Y-b) ^cORy 1 ~Ry 4 ^o*>2oi^Lh^2 

<. HR^ (Y-c) 4KORyJ~Ry 6 COd*>2otLh 

[0 04 6] IfflB-HK^ (Y-a) , (Y-b)iJj;^ 
(Y-c) *OQyifcJ:?XRyi~Ry6|iam*^ 

yWT- (F. C K Br. 1^) , j/7^S, T/P3^ 
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S^fO . #;M\';&-r^g (N, N-^yf-zl^yl^K^ 
. r;^;u* (y^-/i^ ^>vm. ruhvp- 

[0047] Hffie-^^ (Y-a) . (Y-b) £tzl± 



(Y-c) tz£ nmZtL&ltimi*. Qy'lilfciiRy 1 
-Ry^^LT^itt^ffcLTkcfc^. 
[0048] itL^^)^S3liS{S. LT & . 2 

Anyyftft^f^y (ci\ Br-f) „ ns 

C\ BF,\ PF 6 \ C10 4 \ (CF 3 S0 2 ) 
2 N". (CF 3 CF 2 S0 2 > 2 N-; CF3SO3-. CF-3-. 
COO". Ph 4 B\ (CF 3 S0 2 ) 3 C-f*tffiU> 
#fli: LT^frf £>*U (CF 3 S0 2 ) 2 N-£jti2BF 4 --C 
&&<7)#J: *Jt. Li I&ffltKOB^iiUS 

[0049] *muzm L<m^t>ti&mm&c?>mtt: 

[00 50] 
[ft2] 



1 ) >02- 



353432 (P2002-353432A) 



(Yt) 



(Y2> 



(Y3) 



(Y4) 



(Y5> 



Or 0 " 1 

C 4 H 9 {n) 



N+ x 

a.ChfeCN 
_ 

X 

C<H B (n) 
^n^COOC 2 H 5 

C«H 9 (n) 



h 3 c 



Y1-1 X=i 
Y1-2 X=BF< 
Y1-3 X=N(S0 2 CF3) 2 
Y1-4 X=PF e 

Y2-1 X=\ 
Y2-2 X=BF 4 
Y2-3 X-N(S0 2 CF3) 2 
Y2 4 X=CF 3 COO 
Y2-£> X=SCN 
Y2t3 X=CF 3 S0 3 

Y3-1 X=I 

Y3-2 X=BF< 

Y>-3 X^fMCSOaCFjh 



Y4-1 X=F 

Y4-2 X=BF 4 

Y4-3 X^SOaCFah 



Y5-1 X=i 

Y5-2 X=BF 4 

Y3~3 X=N(S0 2 CF 3 ) 2 

Y6~1 X-l 

Y6-2 X=BF* 

YB-3 X==N(SO a CF3) 2 

YB-4 X«Br 

YB-5 X=CF 3 COO 

Y&-6 X-=SCN 

Y6-7 X=CF 3 SO^ 



[00 5 1 3 
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<Y7) 



(V8) 



(Y10) 



{Y11> 



> 



c 



Y7-1 X-^ 

N • x X- Y7~2X=BF 4 

CHfi^Ofc CH, Y7-3 X=N(S0 2 CF3)2 
Y7-4 X=CF 3 COO 
Y7-5 X=SCN 



YB-1 X=l 
YB-2 X=BF 4 
YB-3 X=M<S0 2 CF 3 ) ? 
Y5-4 X=PF 5 
YB-5 X=CF 3 COO 
Y8-6 X=SCN 
YB-7 X=CF 3 SQ3 



Y9-1 X=l 

Y9-2 X«BF 4 

YP-3 X=N(30 2 CF 3 ) 2 

x-=cr 3 coo 

Y9-5 X^SCN 
Y9-6 X=<:! 7 3 SOa 

x»» 

Y1G^2 X=BF 4 

Y10-3 X=N(SO,CF 3 ) 2 



Y11-1 X=l 

Y11-2 X=BF 4 

Y11-3 X^N(30 2 CF 3 ) 7 



(CHzCHaO^CHaCHa 
/ 
N 

X' 



N » 
\ 



/ 
N 

CHzOCH^HaOChb 

\ 

(CH 2 C:f 2 0) 2 CH s 



(CHaCifeOfeCB, 
/ 
N 



(CHjCHjOkCK, 



[0052} 



(CL 3 ) 10 2-3534 3 2 (P200 2-3534 3 2A) 



(Y12) 

+ Y12-2 X S BF4 

(n)C 4 H 9 ^ N ^ N ^(CH 2 ) 6 -' N ^ N -C4H 9 (n) ^ X^SO^F^ 



/ ^ Y13-1 X-*l 

y={ Y13-2 X=BF 4 

H 3 C- N - N -C 4 H 8l n) X- X-NCSO^ 

(Y1«> 

Y14-1 X=l 

a N ^CH 13 (n) X- Yl« X=BF 4 

Y14 3 X^SO^CFah 

(Y15) 

X" X - Y15-1 X=l 



X=N(S02CF3)2 



(V16) 



x - Y16-1 X=l 

., ~ + w /== \_^ LJ , -/^X.? r- L1 Y16-2 X=BF 4 



Y16 3 X=N(S0 2 CF 3 > 2 



[00 53] 
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^ CH.CH3 

J^CHzC-N-CH^i.) x - 
Ct-feCHa 
(Y16) CH2CH3 

H„C-N— (CHzCHjOhCHg x - 



0(20) 



HsCHiC- N— CHzCH?0 



(V21) 



I 

CH2CH3 
H3C C 4 H9(n) 



Y17-1 X=t 
Y17-2 X=BF„ 
Y17-3 X=N(S0 2 CF 3 ) 2 
x=PF 6 

YlB-i X*l 

Y18-2 X=3F 4 

Y18-3 X=N(S0 3 CF3)2 



X=l 
YI&-2 X=BF 4 
Y19-3 X=N(S0 2 CF3)2 

Y1B-4 X^CF^COO 
Y19-5 X-=SCN 
Y19-6 X=CF a S03 

Y20-1 X-J 

X=BF 4 
Y20-3 X=N(SO a CF 3 )2 



Y21-1 X-» 

Y2t 2 X-BF 4 

Y21-3 X=N(S0 2 CF 3 )2 



(V22) 



HaC C 4 H„<n) 



[00 54] 



Y22-1 X=l 

Y22-2 X=BF 4 

Y22-3 X=N(S0 2 Cr 3 )2 
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CY24) 



C4Hfl(n> 
HjC-P— C,H 8 (n) 
C*H 8 (n) 



o 4 Cf 



Y23-1 X») 
Y23-2 X=BF 4 

X=N(S0 2 Cr r 3>, 



V24 1 X=l 

Y24-3 X=N{SD 2 eF 3 } 2 



0*5) 



{C^CHzO^CHjCHa 



0 



7* 

(CHzCHaOfeCX^HaCHa 



(Y26> 



Et 



Me 



N~ 

\ I 
Me Me 



Y25-1 X=» 
Y25-2 X--Br 4 

X=N(S0 2 CF3)2 



X=* 

Y2&-2 X=N(50 2 CF3) 2 
Y26-3 X=BF 4 
Y26-4 X=PF 6 



Y27-1 X-l 

Y27-2 X=N(S0 2 Ci r 3) 2 
V27-3 X=BF 4 
Y27-4 X=CF 3 COO 
V27-5 X=SCN 
Y27-5 X=CF 3 S0 3 



[00551 



Ut7H 



(Y28) 



(V29> 



CHa" 



(CHjChfeOkCHs 



'(CHaCHzOhCH, 



V28-1 X=l 

Y28-2 X=BF< 

Y28-3 X=N(S0 2 CFa) 2 



„- Y29-1 X-l 



[0056) immmm.wMWizii. mmzm^%\>w 

J^T'&SWff^U^ ifc. ig<7>9*>. 5 011% 

U«j£!fekmc*t LT 0 . 1-2 0 «4%T'£> £ tf> *m 
[00 57] (2) 



Y29-2 X=BF 4 

Y29-3 X-N(SO a CF3) 2 

#ff4 U>. ffirlB«M«ii 1 2 i: 3 WmcD®frizfr& 
{B-^ttMt LTIiL il.Nal.KKCsKC 
a 1 2 3:£fc7>&JK3'WM$lk iJtfixb 7T)V*)i>TV 

TliLiBr^ NaBr> KBr, CsBr s CaBr 
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T#.?>. ^m 2 i:. Li I -^t'J iy—^2\B — 
[0058] mimMMlttV^-mu. *4>vy>Ut 

Polymer Electrolyte Revi 
ews - li>it>'2 (J. R. MacCal lumfc 
C.A. Vincent <0ftf§. ELSEVIER 
APPLIED SC I ENCE) IZgdMZtlWk&fa 

zmm-ti - 1 #t-£ »j r ? y n - hv 

/k * y y -yfkb'n ijf^jfiK ffiffl-r s -r fc 

Chem Soc. Japan, I nd. Chem. Sec, 46,779(1943), 
J. Am. Chem. Soc, 111,5542(1989), J. Chem. Soc, 
Chem. Com num., 1993 , 390, Angew. Chem. Int. Ed. 
Engl., 35,1949(1996), Chem. Lett., 1996. 885, J. C 
hm. Soc, Chem. Commun. , 1997, 545fcteifc£ tlX V>S 

[oo59] ( 4 > jEimmmA 
*mnz&\*x. msmim&mvmmbLx. mm* 

( a ) ^mmmmm 

*mi<<zmftm%^wmmMmt®tLx\±. n. 

N ' -y'7X-;|/-N, N' -b'X (4-^h^f>'7x 
-/!-) - ( 1 , 1 ' -t'7x-*) -4,4' -is'TS. 
> (J.Hagen et a 1. .Synthetic Metal 89(1997)215-22 
0) .2,2', 7, 7' -fb7^ (N, N-iS- 
P-^ Ky7x-;l/7iy) 9, 9' -XttVyfU 
;*l^y (Nature, Vol. 395, 8 Oct. 1998,p583-585fc itf 
WO 9 7/1 0 6 l 7 ) ; l . 1 - b'X < 4— ( S*- P 
- h y;UT$y ) 7x-;W y?n^fy£03aM 
SfeT 5 y^ y h £ j&g Ltz^mm^T 5 y-ffc^ft ( «f 
MBS5 9-1 94 3 9 3-f-^fg) . 4, 4, - b'X 
C (N-l-i-y^-jU) -N-7x-;l-7$y] t'7x 
-llsX-mtZ tlh 2 MUlLO 3Si7Sym2 ffifcLL 

cvm&^mmm&mmm^Fizwm. vt^mmr s y ( m 

1^5-234681^), M)7x-;Ky-b'y 



y (*HF8frlg4, 9 2 3, 7 74-^.^^4-3 0 
8688^$8) » N. N ' -y'7Xz;|/-N. N ' - 
t'x(3-^f;P7x^yl/)- (1, l* -t'7x- 
)V) -4, 4' -y'7Syf(^Siy7Sy(« 
1^4 , 7 6 4, 62 5-f-) , a , a , a ' , a ' — f 
r-^y^-a, a' -b'X (4-v-p- r-yyUTS 
77I-/1-) -p-dfv-Uy (?#lf{M ZL 3-2 69 084 
. P-7x^byy7S >mmfo . frF£#k 

Lx&im&tf&b<t b'j7x -;t-r 5 yf^#fls ( mm 

¥4-129271 #&#8) . tl/-;«{:^iiy7 
5 y«*«aftfflJB«Lfefl:^« (^¥4 - I 7 5 3 9 
5#4!tfg> . x^-lxy^T'38i^#^T5>'J-- > yh^ 
3*§ L^^Sm^'T 5 > (#^4 - 2 6 4 I 8 9^ 

-290851 *§r&m ) » ^yy;P7x-;Ht^il (# 
PPP4-3 64 1 5 3^W) » 7>V*\symX'3WT 
$y*m&Lfzt>cr> (#if5-2 54 7 3^1) . 
hVT$>1t-&fo (tif5-23945 5^$g) . 
fX Sy'b° U j^T *7t'7x-/K 1f HH* 5-3206 
34-^fg)- , N, N, N-h'j7x-^7$y^ft 
(#BB¥6-197 2#&«) . 7i y^iF^yffit* 

^-r^mm^r^y - 1 38 5 6 2-^) . 

VT 5 y ^x^^ac-^-y h y ^*>|^f*: ( #if7- 
2 5 24 7 4-^fR) f C*$ft^^fS7SyilS 

[0 060] ife. *«iE?LmiM«»i: LTti. a-^T 
?f;W7xyfcJ:i;c(, w-^^^-a-^^ 
fW7xy (Adv. Mater. 1997,9,N0.7,p557) . -X 
WKfy^h'fyft7xy (Angew. Chem. Int. E 
d. Engl. 1995, 34, No.3,p303-3O7) . 2, 8-^^f 
is^TyX? [2, 3-b: 6, 7-b' ] yf^7x 
y (JACS,Voll20, N0.4.1998.P664-672) ^c7)7j-yn> 
^7x>ft^ dfJtn-;!/ (K. Murakoshi et a 
l.,;Chem. Lett. 1997, p471) % Handbook of Organic 
Conductive Molecules and Polymers Vol. 1,2, 3, 4 (N 
ALWA* WILEYffiJK) IZimZtlX^&tfO 7tfW/ 
fcil/^cO^f*:. ^'J (p-7cc-l/y) i3i:lX-?-cO 

mmfa. T^y (p-7x^i/yt'^yy) axiszcvm 
mfo. tfv^-isyt'-uy&xvznmmft. ^y 

[0061 ] iE?L (*-;U) |ftill^(CiiNature,Vol.3 
95. 8 Oct. 1998,p583-585^IBSc§ftTV^J:at=F- 
s*y M/^Jnyho- >v?&tzMz. hV* (4- 
7nt7x-;l/) 7$-^AMt?on7m*- 

^o. K-ftife^^M^xy^^^J^i (S^ro 

il<7)fflm) Srtfd^^Li [ (CF 3 S0 2 ) ,N] <T> 
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[0 0 6 2) ( b ) temEimmtt® 

pWMMte&mifr>'<>' K^-v »/7tt. 2 e VJiLh 
t'?>-l»«Ih*W^L<. £££2. 5eVJ3LhT**i 

mvmeyj * yit^r-y^fvx O'^^zbtftKmx* 

mmmiztimth pmwmt^mw^ *wbK 
Tyi/^twft&L^fflmmz^xK &a>\ — »fc 

4. 5eVJ^JLh5. 5eVjami»;i:^L<, 
£t>£4. 7eVijLh5. 3 e VJ2t"Fr**£ 

tfitSWmftt LX15C u I . CuSCN. Cu I n 
Se 2 , Cu (In, Ga) Se 2 , CuGaSe^ C 
u 2 C\ CuS N CuGaS 2 , CuInS 2N CuAl 
Se&l£&Wft>tlh. Zcr>tpX'i>Cu IiJit/Cu 

scn«l< > Cu isWRWffi'u*. Mfc-S-trrt: 

LTU:, GaP, NiO, CoO, F e C\ Bi 2 0 3 , 

4u>*- )v®mmti. oxio-*~i. oxi o« 

cm 2 /V- secX'h*). £ L<fi 1 . Ox 

1 0- 3 —l. 0X1 0 3 cmVV • s e cX'foh, 

xmwtsmmmcm* L^mmmt 1. oxi 

0" 9 ~1. OxlO^/cmt*! ££>£#it;L< 
tel. OXlO- 6 ~10S/cmtM. 
[ 0 0 6 3 J #»JB0tffc*?-«L ^SKJfcOMffiStt^yW 

ssi±^yflBi#^ But j mm^^^mwwm-ifi 
ytzmmzti&ztizx^xmiLfcmT-zwtiit lx 

[0064] *^Hjo7K*^io»s u^aeeiBk tr 
mmmtbx-m®&ftmmm. iiw^hn^ 

^y^^A *—v^yv—tc>z<Fm^yi'y 

comm ^m&c?)* -?yyy. m&&bn*<?>*. y^y 
?\ % fmm^ y*r-<r> lot Lx&m-th z 1 1 ^sm 

X'&Z>» 
[0 0 6 5] 

immmi £XT<,zmMm*mix*m>R*z^zmvm 
tzwmtz. &T<vmim&n?ttm* mm. wis. & 



c\btfx-%&. %->x. *wm®m\mTi,z^~tMte 
iv 3 wsL%-&tsWM7kmmz % m&9 9. 9 9%<r>nv 

* - ^ A.cr>i&i&mm ( J5S 0 . 5mm, «#?<7y£«B 

12cm!) zitmm. %mmm&ttmt Lxmmt. 
?ag 6 o'cx'ttmmziEmt lxo. 5 a^^usk^ 4- 

[006 6] #^tl^itffiT^$--/-A»t££0. 3m 

o i /LcTy^wtfrmmizmmL. men 5rt2 5vo 

mzmt±%}7 3 O n mComtT/U 5 ^*7A(7)&JBt£»j£ 
Lfc. 7&£»?gBiMft ( SEM > (cj; 9&ffil*S£« 
SlLsti: i ^JK^SWi. T^PSA* 1 2 0 nm 

oHBcomnmtf. *'\jm$m2 o o nm^^pgxffl 

&#>&mw ) t\ n^Tcwtc^ijtt^ i> ^xmn lx^ 
hc\h imux-% fz. z\(7mMiztmz,mnmi3. 33% 
tr*->?t. mmmtmvyffitzttLxmw&mm 

a. feif fciawa&fkBko* y ymiz £&*-y^-y?m 

nm— 6 5 0 nm^«itI5rl l 7^$-'>AlII:^ 
» t . 600nmi T'(iit«W P@fiO%^^lffl?L^S 
^#^^3^. 6 0 0nm^Mi.|>iNfl7LP@T'{i. $B 

HcDj&b nmiz&e>^&£. t , »L^PSP* i ES§ 

[0067] 2. WL0SI$^PlSfc«®^c7)f^ 
A^£#ffi?).ES«mfiii:£. lfi%«KAuCi 4 
JK5 0°CT^1 mA/c m 2 <7)-^«sS®^'m*ISrff 

^^CO®*»'»LcOffia5*>/c, 200nm4tE 

lx, m^i&n&mbTmwm&tLxftmztifzTx 

m~7 0 0 nm^HttiitlSJMLt. WLSg 

$ zztizx ->x^w&T)v 5 -rmo&tmfct 
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[ O O 6 8 J Lagmu i r - B lodgett 

ohm/cm2£7)M-(bXX@HJ#mi^ (J?$ l/xm)t 
^^^T-StttSl Ox<m<?>/Mffi ( tT?-fevP) 1 0 0 

£61 0 um<7>WmiZj:r>Tm!&ZtlZ7l"i **?-y 
^-yflSS CE*r». 1 x 1 cm) £Jfl*Lfc. i 

m^-e6oo°c. 3o^in^&aL 
[0069] 3 . mn.*^m$ffim=?<vxm 

iTi O 2 c0¥##»3^£. SSO. 2«*%TJ6* 
fc#tt Lfc»»fr4Hft»£ Jfl« L . 2 Tft* Lfc; 

£j-yayx^—>r- (0. 3mm) £$A/C*f[6]§ 
ZcVfflcr>g.mz^ ±=icr>T i b>fc 

jaimfii^5Vc7)«JEESr3^Eniot. IMiftCJ:^ 

lPW»« ( SEM ) TWfcLfclSflL T i OjfiHaW 

$*utT i o 2 ^b^ts* l t %w&mm t & 
[00701 4. mm^McomM 

*lk*«fc:7 5 0 nm£T'©JR£#*>, 

ISftfeS (MR-1) 5:. Sa»LfcT-feh-hy;P: 
t -~79J-)V : ^?J~)V (2:1:1) O?!-^^ 
KigJg3x 1 O-'mo l/Lfc*»»Lfc. icOfeS?§?g 
fcgsJPB'Ji: LT. p-C 9 Hi 9 -C 6 H 4 -o- (CH 2 C 
H 2 -0) 3 - (CH 2 ) 4 -S0 3 Na^Jt^^j1i^.;l, 
*>Kf^*SrO. 0 2 5mo 1/L OilJK d 

Sr. ±ieo©*fflfe^?gt?SaLT. tmr 4 o°cx- 



mizi>^m®m^i#mmmR&nt>tit:. 

[007 1] 

[-fksi 



NCS 




HOOC Ij 



COOH 



[007 2] 5. ftm^iMrw-fe >-->>-- 

Ocm*> £*tLT, «ffi^>B^fe»^5^««$-. ^ 

- (I?25i/ra) £i¥ALTK*a-£;b-li\ X^— 
1 2 O^MfeLMStRfc EE*L/t„ $ 

?L£fflLT. UY7-2/Y8- 1/3>7S 

= 15:35: 1 («itfc) ^g)K£ 

[0073] Si (c. ft*U«fe«£8@Sart(Fg>f 

ogp^-iif wgumzTsk-t. m i 4> . i i»j 

[00 74] 6. ^^-v r -fe>"^-^moSaJ7l<7)^ 

m (&mm®^fttfymztiKffln,<7ymLbw$miz 
mm®&t lt^i o«n/cm2 ) . ^^Tii. 

ftSe^^O^aS^t^LJt. 1 5 0WC7) 

LTA*f^^'8 0 mW/c m 2oafe3t^M?Jt L. 
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LzytmtfLx^? h)uzmiz.i,tz. \m<n\:7*:)v m 

Wft\ OOMm 2 ) Itfflll (Dg* { 120nm) <T)Wt 
LX&3 0 0 Ofl:ffiiL> f-jT#t?^-CMt 
-g>M*&3t*^«±. 3 0 0 0<i^«l?L^«g!i^5¥S:^-H- 

IZ. miln&tfl 2 0nm^li3x 1 OWcm' 



[0075} m7Lcr>nmm%z>&ii&T>u$i-mm : £: 
x . ^tmrn^mm^mm Ltz&gkzm 1 tz^-r. 

[0076} 
[IS1] 



•fey* ■ 






<nm) 


(am) 


(nA/pixoO 


(nm) 


lift** 


No. 


mm 






1 


- 


— 


a 


1*0 


50O 


0 


— 




2 


no 2 


Hi 


a 


1*0 


500 


0. 1 


3eo 




3 


no 2 


m 




120 


50O 


O. 5 


51 0 




4 


no* 




t 3 


30 


50O 


0. 1 


510 




5 


no 2 






60 


500 


O. 3 


5 iO 




6 


Ti0 2 






3O0 


500 


O. 6 


51 0 




7 


Ti0 2 






450 


500 


O. 6 


5iO 




8 


Ti0 2 






550 


500 


O. 4 


510 




9 


T!0 2 






650 


500 


O. 3 


510 




io 


Ti0 2 






120 


80 


O. 2 


. 510 




11 


Ti0 2 






120 


150 


O. 3 


510 




12 


Ti0 2 1 ^ 




120 


250 


O. 4 


510 





[ 0 0 7 7 } -fe;P*>^>(7)^«sa^{4V^-mt>^ 
*>»-Ctt*afi«*i: UmA/c m2^-^--C'S) 

mZtitz. 

[0078} *W«f!TI4T i Oj&^fco^TflMBoK 
maotHftaWSr^Ufca*. fflKD¥^f* (ZnO. S n 

ifcKpIi|S4 0 0 n m~8 0 0 n m£3WtT82:&£K O 

MfmW3&ZMK)lii^ZttfX'isfz. BP*>, ##85*0 
PSrafeSL #fe®ftfS*8. #fe®3lftl 
ilB^3^fcbfcoTfl&&^Sjg£ *>oiMSfeS£ 

m^x. *y-*yis>rm?£msmmx'h&z\ ttf 

Tjk^tltZ. 



[0079} 

tsftm=?zmm-?z>zktfX'Z&. ttz. *mn=.*tL 
hkkhiz^ ftmg&mm* i>^-mmm*mte*Mm 
-mm^smk^h. 

2 ««tt«B?JI 
5 Slgtttt 
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[Ml) 




(51) Int. CI . 7 mm* FI 

// C 2 5 D 11/04 HOI L 29/28 

F^-A(##) 4M118 AA01 AB01 BA05 BA30 CA14 

CA25 CA40 CB05 CB14 DD02 

EA01 GC20 HA25 
5F049 MA01 MB04 MB05 MB07 MB08 

NA09 NB05 QA20 RA02 SS10 
5F051 AA04 AA05 AA08 AA09 AA14 

BA05 GA03 GA20 
5H032 AA06 AS16 CC11 CC16 EE08 

EE16 EE18 HH04 



